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PURPOSE: To provide a novel L-chain V-region which 
can be used to obtain an antibody of low immunogenicity 
against anti-human IL-6R antibody useful as a 
therapeutic agent for myeloma. 

CONSTITUTION: In the light chain (L-chain) versatile 
region (V-region) of mouse monoclonal antibody against 
human interleukin-6 receptor (IL-6R), for example, the 
amino acid sequence of the formula is included. The 
strain of Escherichia coli containing plasmid p12-k2 
having the gene encoding the mouse k-type L- chain 
V-region originating from hybridoma AUK 12-20 has the 
deposit number: NCIMB 40367, and the L-chain V-region 
of monoclonal antibody AUK 12-20 has the exemplified 
amino acid sequence. 
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atc gag tca cac 

Ket Gin Ser Aip 

-20 

CCT TCC ACT OCT 
GIf Sa Tbr Cly 

GTA TCT CtG CGC 
Vil fcr Leu Gly 
IS 

CTC ACT ACAICF 

Vil ser Ttr Ser 

90 

0GA CAG ACA CCC 
Gly G1b Thr Pro 
45 

GGG CTC CCT GCC 
Gly Til Pro Ala 

CTC AAC AIG CAT 
Lea Asa He Bis 
80 

CAC CAC ACT ACC 
Clo lii'Ser Arg 
95 

GAA ATA AAA 
Gla He Lyi 
110 



ACA CTC 
Thr Un 
-IS 
SAC ATT 
Asp He 
1 

CAC AGG 
CI a Are 

GCC TAT 
Glr Tyr 

AAA CTC 
IW Lea 

50 

AGG TTC 
Ara n, c 
65 

CCT CTG 
?TB Vtl 



CTG CIA TOG 
Lea Lea Trp 

GTG CTG ACA 
HI Lei Thr 
6 

CCC ACC ATC 
AU TUt II* 
20 

ACT TAT ATG 
Ser Tyr fel 

35 

CTC ATC TAT 
Lea lie Tyr 

ACT GCC ACT 
Ser Gly Ser 

GAG GAG CAC 
Gla Gla Gla 



GAG AAT CCG TAG ACC 
Gla Aid Pro Trr Ihr 
100 



GTA CTG CTG CTC TQC GTT CCA 
Vil Ltra Leu Ito Trp Til 7r& 
-10 -5 
CAG TCT CCT GCI ICC ITA CCT 
Gin Ser Pre All Ser Lea Gly 
10 

TCA ICC AGG GCC AGC AAA ACT 
Ser Cys Ai* All See Lys Ser 

25 

CAC TGG TAC CAA CAG AAA CCA 
HU Trp Tyr Gin GIs Lys Pre 
40 

CTT CCA ICC AAC CTA GAA TCT 
Lett Ala Ser Asa Leo Gla Ser 
55 60 
GGG ICT CGC ACA CAC TTC ACC 
Gly Ser Glr Tar Asp Pie Tbr 

70 75 
CAT CCT CCA ACC TAT TAC TCT 
Asp All All Tar Tyr Tyr Cy» 
GO 

TTC GGA GGG CGC ACC AAG CTG 
Pbt Cly Glr Gly Tor Lys Lea 
105 
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MMt] (A) (1) fc hL«C«*, sir (2) t 
hLSftFR, Rift h I L- 6 RK*tt£ 
o--f*ttfl:OL«CDR4:-ax-eLJHVflltt, *^ 

(B) (1) fc m«C«WU JUT (2) fc hH«F 
R> at^tH L-6RWtfl.vO^ ; ey^n-t* 
tn/fcOH£$C D R Z&&X~m*> HIV***^T«4 
H«; t^t?**fc h I L-6RU*ti"4?f««:*ii 

[36*1 M L-6R»=ift-*»»JS»s h 

J£<OCDR# ? fc h I L-6RtCJt1--&-7^^- : ey^D- 
:HHft#<aCDRKi: t)fl»x?)nt^, .roffif 

CDRIitfUMfePftv**^ hfctftli 




%S53 



1] tK>^o^>-6 ( I L 

-6R) l:itti-7^xt/^n-t^#<07^ HI 
(LID BT^»« (V««) . 

[ffif*«2] EyiJ##2 4, 2 6, 2 8&U f 3 0<Dv> 

OLttVfWto 

[W*^3] tHL-6RCMt4vWt^D 
-^MftttO'Mf-iJI (HID VffWco 

[W*3®4] EyiJ#-»2 5, 2 7, 2 9Rtf3 1«OV» 

OH|IV«£ 0 
[»**5] (1) tfLi!5c#ffl«c (C*«) , R 

L«v«*«r-S-A,-cjft* Li* ; sfconc 
(2) fchHiICTli3u 5y'tHL-6RC^nv 
-> X * y * n - )Vfa#.<7) H §1 V £ £^ -Cfifc £ H 

II; *^-eft**>9«:#o 

6 ] ^XL f» V***«E9!l#-^ 2 4 , 

2 6, 2 8#.£>*3 0OV^-f^l-^$tt^r 5 ;WlW.J\) 
£:frU ^LTftrfB^^HilV^itAWiJ*"^ 5, 
2 7, 2 9^3 lW*i'tlfrlzm2tlZ>T5.ym&m 

-^-A'ttiffoLavfmoffiiittstje** (cdr) „ 

[MF$3(8] EW§"2 4, 2 6, 2 

0|EB**S6 K«fc i)56«$*t*, »*S7UIEI»OCD 
Ro 

[W**9] t h I L-6 R^it-f'&v^^^y^D 
-t*tt#OH«Vf*OCDR. 
[»*aiO] E?iJ#-^2 5, 2 7, 2 91^31© 

DR 0 

1] $3M**4|:RVk a, RVh b, 
RVh c, RVh d, RVh e, XI±RVh f t LXtH 
?til)7? W#S9l::fE|£WCD 
Ro 

[W*]gl2] (1) h LIIV1S«tf)7V-A>7- 
(FR) , SIT (2) KM L-6 RWt-f*-? 
?*^y?n-^;Vffifl;<3L$lV«#<>?CDR, £-£7v 
t-Kfe h I L — 6 R t-£j"t" -5) Si#<OSfilS (r e s h 
aped) K h LSJSVWSo 

[»t«13] UtrECDRrtWJt^ 4, 2 6, 2 
8^.1/3 0<OV^-f*t*»U^$*l-S.T 5 yKE^JSr^L, 
»r 5 /S?E?iJ<0tEH* ? «6 J; *)fc&$tiZ>, St** 
1 2 K1B*«>W*JS*: h LSIVfiU&„ 

[IS*«14] «TfSFRd*H h#t#RE I 
4, »*JS1 2KIE3ft<Dffi»j£fc: hLUVffli^o 



(2) #l*J¥5- 2 2 7 9 7 0 

2 

[It*ai5] (1) t hHiVI^OFR, ft if 
(2) b I L- 6 RlCftl-.J.-^X*/ 
#OH||Vfl|«OCD.R, £#A, tHL-6 

[»#3U6j «rlECDRA»EM*-^2 5. 2 7, 2 

&7 3yBSEF"Jo$£B;^6UJ:0£lfcS*U>, 
1 5 UIE*<OflP»*l; h H«V««o 
[»*S17] *BFR*«K h$/L#NEWUffi#1- 
70 4, 1 5 KE*W>|fflMH: h HtKVW*. 

[»*3il8] f3SO f S4i:RV H a, RVh b, 
RVh c, RVh d, RVh e, XtiRVn f tLtf 

hH«V*«« 
[»M19] (A) (1) tMiCm 
(2) thLilFR, TklfK h I L- 6 RKift*-^ 
y. * y * n - >ltn.#.<D L SI C D R Sr ^ £ L II V 
mf*iL« ; jfLWlZ 

(B) (1) thHflCfit Rff (2) fchHIIF 
20 R, SO'kML-6Ri:Mt'i>-7^^ ; e>^n-t;i' 
ft#WHSICDR£^-A,T*j£&HIIVf|i£, 

&hii ; £-^a,-cj$;£ k b i L-6Ri:itt4»i«t 
2 o ] miBL «c d R**mmtt 24,2 

6, 2 8X^3 0 (D^-ftlfriZTjiZtlZT 3. smim 
; H$ICDR*WJ#-§-2 5, 2 7, 2 9M'3 1 

30 LIIFR^RE I (CfiJfeL ; TtJfSk: hHIIFR^NEW 
Kgl5fcU ffiEfchL«C«i*lifcb7-IC«*-ea 
1) ; LTUfBt MillCHitlit: h « CfttfrC**, 

1 9 \ztiM0>WHH&K UBitto 
M«a2il fMEH«V**j&«aE3;ftU f *4KRV 
h a, RVh b, RVh c, RVh d, RVh e, Xli 
RVh f t LT^$tt47 5ymE?0**i--&, 

[W*fl2 2] tHL-6RC^fl>v^X*y^ 
n-^-;vj5tft:<0LilVffliSSr3- KfJDNA. 

40 [w*a 2 3 ] Arte l m v «u«*qEyij*9- 24,2 

6, 2 8 #0*3 0OV>-f*l3H;^£tt£7$ y$E?iJ£ 

[B*^2 4j t M L-6R IZtf-? 4 "7 •> ^. ^6 7 ^ 
n-^-^^OHSlV^Ut^n- Kt^DNAo 

2 5 ] IIIKHtt V*Wtt»EyiJ#-9- 2 5,2 

7, 2 95.^3 10v>-f^^^$ ; ti.4 7 5ymE?iJS- 
*-T4, BM2 4i:S«WDNA„ 

[W^S2 6] tHL-6RCWt*-7^x*y^ 
D-^-;Ufiift:cDLiIV|IJSWCDR«:3- WDN 
50 A„ 
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3 

[Bf*JS2 7] TftieCDRTiWiJt^ 4, 2 6, 2 
8RI/3 0<OV>fW>i:f?ill,7 5ySSBe?i|^fU 

JS2 6 (Cie^OCDR^n- Kt^DNA, 
W*92 8] k HL-6R I- Wi" Jv-jxty? 
n-^;l^#?)H§IV«J&tf)CDR£n- KtiDN 
A 0 

[Wta2 9] «TIBCDR7!)WJ##2 5, 2 7, 2 

«2 8 Hfe«<DCDR^3 - KtSDNA 0 
[W#93 0] fflBCDR-6 s «3S.^4 IZ&^XR 
Vh a, RVh b, RVh c, R Vh d, RVh e, X 

tiRVH f t L-cmztizr 5 ymmi\*Gir%. Sf# 

S28 ICfBfSWCDRfcn- KtiDNA, 
[IB*a31] (1) b }• LlIVfligcOFR, SlF 
(2) t H L-6R l-*4"t" ^^^X^/^n-t ;u jft 

#OLilV^C0CDR, £#A,T-)£;i>, tHL-6 

Rlc**-f &§5ttt?>S#l£fc h LSlVffiiS&n- K-r&D 

NA 0 

[11*93 2] jft!ECDR7$WJ#-^2 4, 2 6, 2 

i7? yKE?ij^teH*^6 uje&^ti*, m*«3 i 

K|B«<7)?f1$j&t: h LfflV«it^n- Ki"^>DNA 0 

frlBFR^RE I f»*a 
3 1 lzU®.<7>nmi$.K h LltV^*££=f- K1"&DN 
A 0 

[SB*S3 4] (1) li MillVffiitOFR, £tf 
(2) t b I L-6 RCJftivjxty tv-j-frVi 

NAo 

[flt*S3 5] frieCDR* s Be?iJ#-^2 5, 2 7, 2 
9W3 lO^-fti^KTj^tt&T? y^K?iJ^*L. 

KfBf&OffflD&l: hHilVWt*:?- KtiDNAo 
[11*93 6] HfrIEFR^NEWi;S*-r&, fjf*9 
3 4Hte«OS«^HilV^*a- Ft^DNA, 

[B}*93 7] mmFRtm 3 svsu crvh a , 

RVh b, RVh c, RVh d, RVh e, X(±RVh 

f t Lxfr.Zlx&T < ;mim*%-*Z>, »*93 4i: 

fB«<Dffl»!&fc hHilva^^^- Kt^DNAo 

[»**83 8] (l) tuaic**;*?!: 

(2) lihFR, JllFk h I L-6 RtC*t-r^>-7-t7X* 

y ? n-t*8;#«)CDR t^-efti LdVfftt ; i 
A, kHL-6R K*fr1" ZtiiWonm®. kH 
II* 3- KtSDNA. 

[»*93 9] (l) e hHIICWt ; afctftc 

(2) HFFR, $.t>*fc h I L- 6 RK*J"f £-7-};*.* 

/?n-^i^#cocDR£^^j&*H§lvfi«; £ 



(3) HPgf5-2 2 7 9 7 0 

4 

$A,X'f&Z>, t b I L- 6 RK#-t£ft#<7)S»)&fc h 
HII£n- K"t" •?> D N A 0 
[»*94 0] l***2 2, 2 4, 2 6, 2 8, 3 
1, 3 4, 3 SRl/3 9<0wfW>l JIl*fB$<7>DN A 
9- 0 

[■*S4 1] i*«2 2, 2 4, 2 6, 2 8, 3 
1, 3 4, 3 8&l>'3 9(0V^-ftL^l JIt-KIRODNA 

[St*«4 2] K?iJ#^5 7Kf:Sti.?>j*?W*^ K 
70 B^*1-*W*S[3 1 K1E*W>DNA 0 

[S!#«4 3] K(t*5 6K*Sli4J«^l/*f K 
E9!l**i- 4**^3 4 KlElftODNA. 

[is*9 4 4] una l ii v mm^mm^r 5 7 $ 

Ao 

4 5 ] ttlBHffi VfflJt* f E?iJ#-t 5 6Cf? 
ft** ? P*^- KE?iJ**i-4W*9 3 9U|Bfft<0DN 
Ao 

[W*946] (1) t M.«C«*;Rtf 

20 (2) t h i L-6RK*ti-£^**/?n--?-;Hft 

ti^LilVSIi* ; fc-g-A-T/S;*, t h I L- 6 Rtz^t-T 
*t/i1$<0*;>< 9 Lll^n- KtSDNA. 
W4 7] (1) KhHfCWiaO 1 
(2) k H L-6R tiZtf-j~ / {r n — f-.H'Jjt 

#.<r>mM.Vffit&ZSA.X*J&2>^ t: h I L-6 Rtctff & 

[81*94 8] kHL-6Ri:»ti*^7ft#^ 

ffl!*94 6 tC|BttODNA*^-C«S|&a^^ 
30 WW#£4 TUSBttODNAt^Tft**^^^- 

[«f*«4 9] kHL-6Ri:Wn»i«khjn; 

flt*9 3 8Kffi$feODNA£^T'J&&f§:Et-'<*:5'-£ 
WW*313 9UIB*ODNA*-a-A/CJ«4»5l'S**- 

tti:1-*St#*iaJR1-4* £ A, 

[0 0 0 1] 

-6^t# (IL-6R) icW-r^-^^X^e/^D--?- 

Stffc h^e-ii (h«) v**o*-ittt*56*« (c 
DR) h i L-eRicit-f-s-v^^^ey^n--?-^ 

tJt^CDRCi 0«*Jfcic.fe*tTV»4IH»« (res 
h e p e d) t hgiffUH-fi. 
50 [0 0 0 2] ±IBcoSL#Xli^<oeB^- 
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5 

fcn- KtiDNAtftftti. *»WttS?»U, DfTE 

HiiSfeC* H L-6R»cW1-4*>9j»tft:Ollji 
#f£> RlfK b I L-6 RK*M-4ffl**fc htftftOS 

[0 0 0 3] 

[f£*<Ol£*J 4 > 9 -n <<*>-Q (I L-6) l±- 

&<nmmzi ymyx-thh* 

& o 

[0 0 0 4] IL-6i:Jtt4ftS«H:^- (IL 
-6R) tt, IL-eO^littl^ot^'M 
5.0^ > jMULh-dftin S ix£ „ I L - 6 ite^o 

ffiizmS-l-Z^tffmv&Zinr^-** (Hi ranof), 20 
Immunol. Today, 1 1 , 4 4 3 -4 4 9, 
1 9 9 0<0i^|(iSr#BBOC t) 0 
[0 0 0 5] k: h # SSJliifflJfel* I L- 6 ZUlMLZLX 
I L-6R£S£S|-f $*t& 0 *J^lCiJV> 

■c, i l - 6 cwi-4tft#^#fiMiiaJ!&oiiWW9Prt-eo 

tz (Kawanoij, Nature, 3 3 2 , 8 3, 1 
9 8 8) „ 

[o o o 6] i l-6 <nm®Mm.<r>fm\zftte. 30 

L. *LTI L-6K4*JM9Ktt'frU ^LTiifflJi&g® 
±<OI L-6R^f-OSt^ft§ilTV»4 (Tag a 

J. Exp. Med. 1 9 6 , 9 6 7, 1 9 8 
7) o $<bK> kHL-6Rin- K-fS cDNAi* 
^n- ^LtIL-6R<0-*»Mftft? 
ttTV»^> (Yamasakiib. Science, 2 4 
J_, 8 2 5, 1 9 8 8) „ 

[0007] i?u-i-)vtfi#.ini hiza^ 

rjtflEUftftKtt ( TfetMttJ i:v> 3 *** 

[0008] ittf>«oMa*)s^-t4 7t*, vi MHb 

(humanized) St#OSt^S* s S§l? 



#^^p5 -2 2 7 9 7 0 

6 

[0 0 0 9] 2bK, *J7tn.ftXlttYVWlz&%:-r 

timzi>t(D^vxmmzifc'<x%.mm&&igt^t : ?& 

Z>»Ji&te.i> t &Z> (LoBugl i o <b, Proc. N a 
t 1. Acad. Sc i. USA, 8 4 , 4 2 2 0-4 
2 2 4, 1 9 8 9) o 

[ooio] v}*t/t#:£fc \-MittZ>tztb<r>m-<r>jj 

is£ (complementarity determi 

ning regioniCDR) h BT 

W.LX (reshaped) kHir0*t 

raw-*. 

[ooii] %.iz^ ztib<r>mmi8.K y Bimmt&zt h 
5S#««tK*»-f ■&» jut t nat/t^ 

<7)k hJei^tf55e«E5iJ»wS*i-4ffl5»ttCDRi:a< 
— SUC07U-A7-^ (FR) «Af$So CDRliS 

WE?lJ*f ittt>oaft v)XCDR 

*fi«p-r*WHJ«K httftlifcfi^fc hCDR^^tt 

[0 0 12] 

[s&^# t #j*LJ:-? tissual *E«)rt<, mm®. 

t h I L-6Ri:tt4ffi«t bWftl^t 
v>&v> 0 ZbiZ, h^OSait^feT-aboTtt 

b etflt * ft»-r * * aft * «oi***s x$>& a 

[0013] t H L-6R iztf-f- Jv^ty^n- 
7;Hfi#x i-^rt>*>PM 1 fc^O-'MT 1 8 (iftSdSftT 
(flt« 3 F2-l 8 9 4 2 0) , *LX*%W%bli 
tM L — 6 R iztf-f~ J7 | )7?y?n-t ^ta^A U 
K12-2 0, AUK 6 4 - 7St/AUK 1 4 6 - 1 5 
*fJH8LTV»4A», *%W#<btit h I L-6RCitt 

[ooi4] KY&mmmmmt&mztitz* 

-K-^^^lC t h I L-6RtcW1"-i)-7^^*y^D 

- -j- $ *Lfcn#M«oJtji*q§[* las $ tt 

<Oj&SSfO/c*!)<7)*i£SlJ t LTfctt M L-6 Rtftft^* 
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[0 0 15] 

MoT, 1- I 

l-6 RizMtzmmm*. hstfr*tttt-r*o ##§is<m 

*#WUJ±, KHL-6RKttt4TW 
*y>^n-?-;M£fl:«5L«VW* H L-6 

R t r *t -t & ^ f * * y * n - + ^tftfls o h §1 v ftift * ft 

[0 0 1 6] *»wt±?e>»c, (1) KHICW, 
Sl/fc M L-6 RKtftZ~?VA*S *n--J-;Mft# 
oLasvffli^S-^-effiSLSl;^^ (2) HhHil 

C H L - 6 RC*ft4*> 7ft#*Sftt4. * 
#&9JI±$<bK, t h I L- 6 RlCJti - ^^^^*^ ? n 
-^;i^#?>LijiVffii£OCDR ; t: M L-6 

R lC*4"f £ "7 •> * * y * n - -j- )V%m<7> H il V ffl$.<T> C 
DR*«tt1-*o 

[0 0 1 71 NIMBUS* fc, (1) KHiV*«0 
7V-A7-^M (FR) , a«f (2) kHL-6 
RCWf^v^^ty *n-^;i4fcfli:oL$8V«#<OC 
DR. ZiSAs-VtiZZ, l; h I R- 6 RK*t1"£tit#:0?? 

mmt Y-Lmvm&i&mz o) km«v«i*oF 

R, (2) tH L-6 RKWr*-^**/ ?n 

-tA-ft#©HttV«*OCDR, th 
I L-6 RUW-f-S^OWfltfiSt hH«V9l^jtft 

[0 0 1 81 *#9§l±$ib(C % (1) KH*C«*, 
JfeVlC (2) H h FR, Stffc h I L-6Rl-*ti-^>T 
•7X*y *n-7^ffi#OCDR£^A,-ej£;&LfitV« 

«t b ls« ; iirc ( i ) t h HSic«i£, afez/ic 

(2) fc:hFR, Rift Y I L-6 RCiftl.^^^t 
y?n-t*ttflt«)CDRtiAt?*4Hj|V|W!, * 
£XTMfc4 % tHL-6Ri:jtttW<0ffiSth 

[0 0 191 

(a) (i) n M,«ca*, atiru (2) thLiiF 
R, S.y't h i l-6 R\zmrz>-?*7**:; ?u—T)V 
ftf£^L$aCDR£^-A,-CJ&.5>Lijii I tW: 

(B) (1) H bH«C«i£, tlfi: (2) thHfiiF 
R, Stft h I L-6 RI,zft-f2>-WX*:;?u-i-)U 
t»iflcOHfllCDR*^-C**Ha: t 
h I L-6Ri:ttti«i8t bfit#^»tti-^o 
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Ki-ADNAtCH-tio 
[0 0 2 01 #SS9Ui£fc, ±iEDNA£-£-A,-t-)£;&'"< 

•&o *HW«i?f>U* t h I L- 6 Rlztt-tZ** 

?Vi#-<7>m&js&. rvk hl-6r iztt-tzmm®. 

[0 0 2 1 1 
[*#£*) &t£W] 

70 v?;*.V5g&£ J- K1--S>DNAC0^P-— >y 

$ <bK!f L< l±, t M L-6R izft-fr i'T^^'t/^ 
n-7-;i4/t&<DV|Ii££3- Kf^DNAi ^ n — 
■r4fc*m±, fifE^tLr, tHL-6Rl:*tt 
? u -i- 2>s^ 7 >) K— rtf^S 

T, #M¥2- 1 8 9 4 2 0^«l#tC(±^:y ^n-^- 
A4fi/ffcPMl i^-T-i.-r^X/N^^'; K-7PM15 

[0022] *TO#<D##t?ij 2 k/w k-vpm 

h I L- 6 RK*t1-&-7^;*.*y :?n--?-;l4£<ffc££g 
n^^/'JK-^AUKn-BO, AUK64-7 
a^AUKl 4 6-15 £ffcSSiLTV>-£> 0 i*l.e><0/W 

t^4o 

[0023] •WA'estv—rfrijitiwiiigt&t&'tx 

- K-TAllft<0DNA£?n->fl:1-&*:*vW K 
--7iiffifl&£5£iaL, -f-LTCh irgwint>, Bio 
chemistry 1 8 , 5 2 9 4, 1 9 7 7 CSBffc 
50 $*trv^HTffitcJ: iJ^RNASrWSo ^C, iO^rR 
NA^fflwt, J.W. Larrickf), Biote 
chnology, X. 934, 1 9 8 9Kfe^£tLT 

[0 0 2 4] ^IC, tfitflLRl& (PCR) ft 

sr ffl v>Tmf£ c d n a <Dmitm^^<o^m&3^ Zft 

To v)xty^n-t ;ugtffo*-y-'N' (*) MLilv 
««oii«ofc*, E?U#-f- : l - l 1 1 l 

t'J^Htf Fy5-f7- (Mouse Kapp 
a Variable; MK V) Tkxm&m^ : 121: 
40 ^ft'J^^l/tf K-/7-fv- (Mouse Ka 
ppa Constant IMKC) i-E;tl-rtl5' - 
*S§y?'f^—aO f 3' -MT-y^v-tLtffflt 
4 0 

[0 0 2 51 BtlEMKVy^^T-liT^^* -;;<SL 

XL, ■€• LTI5IEMK C "7*9 -f"7-l±v)^*7^1L 
f»C***:3- Kt*DNAE?iJi:^'fr'J ^-f X-f 

46, E?iJ#-§- : 13-22 n^T l o mot >)=rz?u 

50 -ff Y~fy -i -7— (Mouse Heavy Vari 
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9 

a b 1 e ; MH V) » lflE*!l#-S : 2 3 ICjjrt* ') ^ 
? U^f- -fv- (Mouse HeavyCon 
s t a n t ; MHO **rtl*r'ix5' -^^•fv- 

[0 0 2 6] 5' -*^7'5-l'-7-l±-e<0 5' - 

TCGACmi, f LT3' -^^-fv-lif 
05' -*»i:$IJH»fXraa 1 #)BfSlHi£it'f8"t' 
? KE?iJCCCGGG£^T1-£o £ft<bO 

©r M" £ * n - =. > y ^ ? 9 - \t -9- 7*? n - - > f -f £ tz 

[0 0 2 7 J &£JflM£iLttfc*«IIBB*«S a l I RXfX 
ma ^^X^y ? n --?-;l4ftf£<D § 

t+4?TSE«I«*3- K-f4DNA»fn-<:»4o flfe^F> 
7*7 KpUC 1 9©i*t iaii^n-zy^ 
*-*RCWIR»*S a 1 ISa'Xma I K«fc SJSf? 
Hi-, lOpUCl 9 H«rBD NABfM- ifcU 

- > ft £ tltz D N A OE5d*5ttttt*<0#ttUfi6o T=f? 
Kt^tii, BMi:i-^)DNAcOi'n->-fbS.O f -?- 
OE?!|*5e«r|||tW 1 - 3 

[0 0 2 8] ttjtttflafegtt (CDR) 
*3MBtt$e>U, *»W<0#V**Oi8^rS£Xtt*1«tt 

(cdr) imm-tZo LmRx/nm<o^n<7) 
*tttt3««>i8^rse*i*xtiCDRt=j: *>*»s*fr<#» 

•?> (Kabat,E. A. TSequences of Proteins of Immun 
ological Interest J , US Dept. Health and Human Se 
rvices 1983 ) 0 
[0 0 2 9] l&i54f@C0 7U-A7-;>«j£ (FR) <T> 

MMnitt**, CDRiiFRi:iot#ti: 
iftv»ffi«KfiM*S*t, ^LTf&<D^i8<DCDRi:#K#t 

[0 0 3 0] t hMftfctf*o?!?*t£ Lrtffl 

£i*tt><DCDR, S^-ett^n- Kf^DNASrtJt 
int>WCDR«»i, VflWfcDBMnTSyHt 
E?!l t PS-g-f i^tCiot, Kabat , E. A. . TSequen 
ces of Proteins of Immunological Interest J OgS 
M*hJLto-fZt t5 s T- § > mm®] 4 K v » T *fr W » - K 

[0 0 3 1] *.*98MfrOffiB 

t^Cftlot, «ffl1"*CDR*«*BRUfiia(tt'frfi* 



(6) IftfflW- 5-227970 

;o 

tt S *i4 4 ttSO* 7 * n - + )l>tn.#.ff) ? a - > ft £ ft 

M L - 6 RStffcOT 5 y»E?iJ«rffiSU. ROTOfclO 

[0 0 3 2] 4«*0*V*n-*;uftfl:o**L-r*LU 
o^T, 1 -b y bO*ffl»&lRffiW^'!'^LaO f Hffl[V 

TOvJ^t h I L-6RffiflE«±Jfc«»*fc4V«* 

tt«<0*>7*/Lt; h I L-6Rttft*fWL)t, 
[0 0 3 3] *^9tliflt*ft*-i-4^:*<oaif*«»4*ife 
t±, PCR-^n->ftcDNAlcm«b*L4J:-7^V'> 

^t/tffc^P^ ty^n-t^ftAUK12-2 0i>f> 

20 [0 0 3 4] n-^;Mft#PM- 1 7>><b<7)*y 9 

IIV-^-£i&5U f V««l£:J-K1-£cDNA«N 

3£5l^*-t::PCR}££fflv>T?n->ftL£o ^7 
■ 7.PM- l#tffc rPM-U/L-*J X«i TPMJ t 

4 c DNA=J:> t h y - 1 C«i£*=r- Y'-fiYJ AD 
NA^#^r-t4*5l^^ ^-ICP CRft^fflv^T-if 7*^ 
n->ftLfco 

50 [0 0 3 5] #KK:tf-3*LfcPCR77'fv-£fl!v» 
ve>XPM-l(0Vf^n-Kt4cDNA^-?- 

«ALt (1) ZiXhWSm^t ^-t-^lcJfAStl 

4iotc> E.o (2) -ettib^Ki&ii^^^-tp-esw 

v>tPCRCJ: i)18*S LTflfc-T'^PM- 1<0VI« 
4r, SfSOfc h CfHi*«ri"CU-i-^r1-4HCMV^a^ 
(HI) HffALTto itLf,<0^^^-l±, 

40 (transient) fiaXI±$3e*fia^>3t*t>^a 

[0 0 3 6] 7^XPM- 1 St^Ufffti-* Vmi&t 

a) OfpSfKiraX-T, ^rpi 9PM- n)t#0»— <0>»n"- 
va> (^*-va>b) 4rft«Lfc. *>7PM-lSi 
(/s'-v'a^b) HiSV^TIi, LilV^+^fift 1 
0 7 <0 T 5 J *?>fr h 'J v > tC^X. <b tl-T 

■^■>*PM-itt<fcfr6<7>L«V#li*i:ffeOT'> 
^L«V**i:OJtlS!U*v»r, fittl 0 7(Ci3tt4T 
50 ;u*->©#fctt*iir-c*4£fcj4«ffil$itfco 
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[0 0 3 7] LiIV«:®UJ3V>-ai, fit 1 0 

7 <?>mi>&mtt)T 5. ;mtv i?>x&z> 0 ^*pm- 
l^^Lfiv^^^e® i o 7 \zimwiM%T < ; 

&X*> & 7 )V > £ Z> z. t £ IMB-t & fc 

fifii o 7**fiWftr ^ y»-c*4U v>u«x. 

fco -O^IEii. PCR-ggftR|£j£ (M. Kamma 
nf?, Nuc 1. Ac ids Res. (1987)1 
7:5 4 0 4) £ffl^TL$IVHi£&3- Kt^>DNA 

[0 0 3 8] ^>7PM-lffift/^v3> (a) (it 70 
h I L- 6 RKft&'f'&ft&iTjkLtZo 7PM- 1 
St#y<-ya> (b) fc/<-v3> (a) 
IL-6 RCg^t^o H$U^> ft0 2iao^/^n 
-ti«AUK6 4-75MUK1 4 6-1 5ri*<b 

x^tzzttfmztitzo 

[0 0 3 9] 4l«^7»)^-l:HL-6Rfi;#* 

fe*ifc«*U*< 0 4tt*0-7^^^H M L-6 Rtt 
#«>rt, PM-lt(t#***tM^»Maf«IJftflftt«:^L 
/: c X> 7ffcPM- 1 tfcffrli*-* 9itA\JK 1 2 - 

[0 0 4 0] J ?v-j-frfjLfoPM- 1 OVj 

WtfcBE^v^^Ryt: b<Pffift<PVffl*fcQJttt 30 
^ D-^;l/gt^:oCDR7& ? t h^/^n-t 

- i~ )V$ifo<7> FRtOB USi v^ffijfltt A«|p«Ei- 

aitv^o iot, 7H7XPM- itafroLiia.rrHfli 

OV««Sr, OWL (or Leeds) databa 
se of protein sequences UJL 

fc. 

[0 0 4 1 ] v»>^tfi:#:<OV««HKILTtt. PM-1 40 
fcfr<DLmvmm^VXtiLfamu s i gk c k o (C 
hen, H. T. J. Biol. C h e m. (19 
87) 262:13579-13583) <7)LSIVfg*£ 



#BB¥5 - 2 2 7 9 7 0 

12 

fcftfcSMRLTfcl). 9 3. 5%OR— ft ( i d e n t 
i t y) rtqfttLfco PM- 1 jSi#OHBlva«li-7 * 
Xfcvffcm us igvhr2 (F. J. Grants, N 
ucl. AcidsRes. (1987) 15:549 
6) OH«V«ttU*fc»(ttLT*5lK 8 4. 0%OB 

[0 0 4 2] v^PM-lOVmMv^xVi 
«K«Jt*<^HH*4:^U T-^^PM-lOVaW 

It £ <b * n - >{t ? *tfc D N AE^iJ^iE L v> t v*? 
P^«ltt&fiE^£4-;L&o HttU* H«V«*BJ^Jt-<r 

L«v«*mo#**j: fjiBv^jt^om-tt^ft-rso 

[0 0 4 3] bffifrOVfcttJKMLTti. v^PM 
- ltn;#OLfl[va«(i. RE I 1 1>foZtl2> \L hStfls: 
k 1 h u r e (W. Pal Physiol. C h 

em. (1975) 356:167-191) OLIIV 

mmzmbmwLx&t), 72. 2 %<nm— 

^>o PM- lgt#:OHava«a. ^ftfthumig 
hvap (VAP) (H. W. Schroeder^ 
Science (1987) 238:791-793) 
fc*fc»iRLT45iK 7 1. 8%on-tt*q¥«£i-* 0 
[0 0 4 4] T^XPM- 1 ^#^0?S*j£^#£v> 
* U ISWM- * rt> * # * * fc K h V « J* J: O JtR^S 

^Mit^ora— ttOJt^J: *)ffi^ 0 .r*Ui^;* PM- 1 

m.fcvvmm^vxvmmzmuLx&t), ^lth 

ftt^/^cv^^PM- i ov««*fc MHtrf* 

(humanize) £ tffWt^X&Z) Z t $r^i~ 0 
[0 0 4 5] 7^PM- ItfcfrOVfWftSrS E. 
A. Kabat 1 ^ (1987) Sequences of Proteins of Immuno 
logical Interest, Forth Edition, U.S. Department o 
f Health and Human Services, U.S. Government Print 
ing OfficeUJ: ^ftSiU^ H h V««0*44tr 

«OFRH"CJttt*tTofc 0 -e<0*S*£Sl K3*1"o 
[0 0 4 6] 
[*1] 
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(8) 3#M¥5 - 2 2 7 9 7 0 

75 14 

^**PM - 1 CDV^igcOFRix Mft&m* b b V 

@i$©rr y-fe y^xgB^J (1> © F R £: ©fS©j^-H4 (%) 
A. L$§V<gigK:2o#aFR 

HSG1 HSGII HSGIII HSGIV 

70.1 53. 3 60.7 59.8 

HSGI HSGII HSGIII 
4 4.1 52.9 49.2 
( 1 ) n y^xg2?UiiKa b a t 6 ( 1 9 8 7 ) K8B»*nTC>« 



[0 0 4 7] 7-)^PM- 1 OLilV^^OFRlit: b 
LiJtVffii^O-^y^^-yi (HSGI) On>-bH 
^E?iJ^(bOFRH^i^LTib^. 7 0. 1%cD[w) 
-14^ffii-^>o v^^PM- 1 OHSlVlP&OFRti 
b hHSIVffl^<7)^r^^-7 5, ll (HSGII) 
>^XBE?iJ^^OFRtlfttSmLri5*). 5 2. 9% 

t<D&m^nbixfzm^z3:n irv^ c ^rei 

U -etTt: b VAP^^HIlVlg^liti hHIIV^it 
O^y^-yilti^-t&o 

nm&t b PM- 1 va««)Smo»«|£:fc&fc: b 

ltt#L«V««ORI|-Ofc*i:ttt^-^l (S 
GI) j:lt*tH«VWtttjflU ^Uff« 
b PM- 1 jaft:Ht(lva«OKtt-<0fcA^«±*y^^ 
-yn (SGI I) KJR-r htfi:#H«V«**ffl^* 

[0 0 4 9] ffljtJjEb bPM- l3LfrV«tt<P«fctfr 

f PM- ltt#V«ORtti:Ult4*-S« 

*ofco -7^PM- l#t#L«V««*<OFRli, * 
7tf)V-?I izm-f&t ht/t^LilV^pfOFRUS 
titLtv^: (Si) o «rf£or^<, V-)XPM- 
lffiflWL«V««*Rfcjfc hfit#L«V««i:<OJtlS! 

Kj3v*t\ **uifc b LSRV««o*-r^;u-:/i o i 

fco t£oT, fflffifcfc b PM- lffi#L«Vfc*OlHH- 
i:^tREIi^OFRt«fflUo fMS/St 
b PM- 1 tt#L«V««Of^«Ofc*C>oai&#»4: t 
TRE I OFRtftfflLfco 

[0 0 5 0] REn:i<Hit<onbFR(t»i:ii, 4 

tOt bRE I ^Jt^<T5«iOffia*qftt"ra (kab 
a t 1 9 8 7, K <fc tltfffiffi 3 9, 7 1, 1 0 4, 
1 0 5RX/1 07 ;S2 t#IHOi t) o FR4^3 



VHOmit (ffifi 1 0 4, 1 0 5 a VI 0 7) liftOt b 

^O&B&SrJ&l- iOTIitV^ (L. R i e c h m a n 
n^. Nature (1988) 322:21-2 
5) o ffifi 3 9RX/7 1 H#tt& 2m<omtl*7 v b C 
20 AMP AT H - 1 O L « VittO F R t Cff 4t 4 7 * 
ySCt^S^o/: (Ri echmann^ 1 
9 8 8) o 

[0 0 5 1 ] fflfcftfc bMI - ltitffcL it Vffl$L<r> 2 o 

> Taj ) Kj3V>Tt*. b FRttffiflJftt b C AMP 
ATH-lHti:Sftt4REn:i<FR (R i e c 
hma n n 1 988) h|W|^"e*>^, -€* LT^^J^ 
CDR!i-7-)XPM-l OLSKV^a^OCDR tRIC 

30 -v* 3 > Taj b FR 3 *^ffifi7 1 KiSlt 

[0052] C. Chothiaf), J. Mol. Bi 
ol. (1987) 196 1901-917 IZX*) 
Sti**^ 5S£7 KiLSIV^OCDRlOSiS 
» (canonical) »i6<OSB5fr-C*£ 0 -<0f£g 

<7>T s yat«iL«iv»«ocDR i ^-roflHtKiM* 

»»^*"C*)^>^o ^**PM- 1 OLttVSBttHisv* 
T. teg 7 1 lifn«»Tab4o 
40 [0 0 5 3] Wm&K b PM- lffi#OLffl[V 

-V3> Taj omf^mLtz^m^fltzRE IOF 
RK*5V*Tlifl£«7 1 Ii7x^;b77^/t*of: 0 S 
««H bPM- ltfc#L«XV«tt<0^-v 3 > [~bj (I 
i3V*Tli. f£g7 107x^;l'77->^'7')^PM- 

e>*iTv** 0 g2(i. 7«)XPM- l#t#WLijiVS 
it, Hfftt h C AMP ATH - 1 Htt^-eoftfflO 
tztblZfeffoZtltz RE I <DFR (Riechmann 
h, 1 9 8 8) RT/nmf&t hPM-ltfc#OL0V« 
50 «02MO/<-yg>^ **L-PixOT^yBiBEyiJ* 



-8- 



(9) tfrffiW- 5-227970 

15 16 
Tp-To * IS 2] 

[0 0 5 4] * 

FR1 CDR1 
12 3 
1234567 0901234 567890123 4567 8901234 



V L PM-1 
RE I 
RV L a 

RV L b 



DIQMTQTTSSLSASLGDRVTISC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



RASQDISSYLN 



RASQDISSYLN 



FR2 



CDR2 



V L PM-1 
REI 
RV L a 
RV L b 



567890123456789 

WYQQKP DGT IKLLIY 
W YQQKPGKAPKLL I Y 
WYQQKPGKAPKLLIY 



0123456 
YTSRLHS 

YTSRLHS 



FR3 



8 



78901234 567 8901234 56789012345678 

V L PM-1 GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 

REI GVPSRFSGSGSGTDflTFTlSSLQPEDIATYYC 

RV L a GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

R V L b Y 



CDR3 

9 

901234567 
QQGNTLPYT 

QQGNTLPYT 



FR4 

10 

8901234567 

V L PM-1 FGGGTKLEIN 
REI FGOGTKVEIK 
RV L a FGQGTKVEIK 
RV L b 



[0 0 5 5] & : RE I OFR<iffi#J&t: h CAMP A 
TH- 1 Hftte*tlj|ffi£*l& k<DX*hh (R i e c h 
mann^ 1 9 8 8 ) 0 R E I (O F R *0 5 l@OTI8 
ZttLtzT Z y^iit: h RE I <DT < smnm (P 1 a 
mh^ 1 9 7 5 ; 0. E p p Biochemist 
ry (1975) 14:4943-4952) frb^* 

[0 0 5 6] 7^XPM- lt?L#OHSlV|iit^OFR 
\tt?irfr-*f\ I Km-t& t > HMV«*K*fcSHDlL 50 



Tv^ft ( Si ) o DfBort <. 7»)xpm- lfitfro 

4bhH«Vf«VAPi:ttaftLtv^ 0 HhH« 

ffli^NEW*. ffiSl&fc: h PM- ljEfc#WHttV«J*«> 
ffc»Ofc»Offl»*t»i: LT, aOTHUJKfc h PM- 1 

[0 0 5 7] fflfcttfc Y PM- 1 JJt#HttV»*0 6 « 
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(10) 



4#R!¥5 -2 2 7 9 7 0 



17 



18 



tC^^T, h FRIiffiSl&D 1 . 3*U#fti-&N 
EWFRU3£v*Ti5>K f Ltv^xCDRIi^^^p 

R+O 7 fflOT (ttltl, 2 7, 2 8, 2 

9, 3 0, 4 8S^7 1 ; S3#?8) Jitfi:»tt^U^« 

^T. Hiv«*to»ii ttCDR Kft 

It^SI«it*l>o «i2 7, 2 8, 2 9, Rtf3 
Oii, C. Chothia^ Nature (198 
9) 3 4 : 8 7 7 - 8 8 2 UJ:«9«5e**t*J:-5UHfl[ 
V«««)CDR 1 OSiW (canonical) ffitfg 

FR1 



70 



lzte\,*XUm2tl& (Chothia^, 1 9 8 7) 0 
[0 0 5 9] ?S^4 8ti^XPM- ltt^VSiiO 
tfJH:£v^io/: (buried) j%Mt LXWim 

ZtltZo iofc(buried) a*<oaefk«iv«*R 

ho 3*26 7 lit Chothi a?> (1 9 8 9) l:«t») 
^»S<x^>J: ; ?tcHtRVait(OCDR2C0Sm (can 
o n i c a 1 ) «»0»jfr-e**o W**fc h PM- 1 

[0 0 6 0] 



[*3] 



V H PM-1 

NEW 

RV B a 

RV H b 

RV H c 

RV^ 

RV H e 

RV n f 



1234 567890123456 78901234 567 8 90 

DVQLQESGPVLVKPSQSLSLTCTVTGYS IT 
QVQLQESGPGLVRPSQTLSLTCTVSGSTFS 
Q VQLQ E SG PGLVR P S QTLS tiTCTVS G YTF T 

y — T 

D 



CDR1 

123455 
A 

SDHAWS 



SDHAWS 



Y — T 
Y — T 
Y — T 
YSIT 



FR2 CDR2 



4 5 6 

67890123456789 012234 56789012345 

V H PM-1 WIRQFPGNKLEWMG YIS-YSGITTYNPSLKS 

NEW WVRQPPGRGLEWIG 

RV B a WRQPPGRGLEWIG YIS-YSGITTYNPSLKS 

RV H b 

RV B C 

RV a d M - 

RV H e M- 

RV H f 

[0 0 6 1 ] [3E4] 
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(11) fflf 5 - 2 2 7 9 7 0 

19 20 

FR3 

7 8 9 

67 89 01234567 89 012 22 234 5678901234 

ABC 

V H PH-1 RISITRDTSKJNQFFLQLNSVTTGDTSTYYCAR 
NEW RVTWLLVDTSKNQFSLRltSSVTAADTAVYYCAR 
RV^a RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

RV H b R 

RV„C R 

RV H d R 

R 

RV H e 

RV H f R 



CDR3 
10 

5678900012 
AB 

V H PM- 1 SLARTTAMDY 
NEW 

RV H a SLARTTAMDY 

RV H b 

RV„C 

RV»e 

RV„e 

RV „f 

[0 0 6 2] £ I NEW<7)FRtCliffi»J&£ bCAMP 
ATH-lH{iL#Og-;^y3> (Riechman 

nh, 1 9 8 8) ti:ifflS^to-e*-&o 

fflftjftfc h pm- ifit;ffv««of^g 

nm&t v pm- iSL#L«avH«iv*«o**L-rtt 

v 3 > £fr*t& P C RfUffl8c*JBv>Tfls» L 

[0 0 6 3] WHMtfc bPM- l%flcLttVW*Ofl?S 
Ofci6oa»*tfl.(i, IfWAH bDl. 3L«V«*t 
^#t^y7X^ KDNAt*o/: 0 COffifcjfcfchD 

1. 3 L«V**lifc hL«V**RE I*Uff«E+* 
FRK3fcv*Tfl£»Si'Ufco WHWifc h PM- 1 H«V« 
*Oft«Ofc»Offl««»liHfl|*t FD1. 3 HffliV 
f*t*ofc. COWMtfeFDl. 3HttVflWNifc 

FH«VMNEW (W. Verhoeyen^> Sc 

ience (1988) 239:153 4-1536) 50 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



[0 0 6 4] ^HOfc bFRmnffi^^^^ K 
DNA£SiRL£f;fc. 7>)XD 1. 4 CD RKft&^ 
xpm- i*S:frCDRcolHfe*prffi^* J; •) i: P C R 
^7^-S:8ttLtLr*ftLfco bPM 
- ltfc#V««Uo#, 3tloy7-fv-liv^P 
M- lgt#CDRS:3- K-t-4DNAHB?!l***L, * 

« N A E?iJ tr £ 9 i:Rtt ? tiT v^i 0 
[0 0 6 5] -aoPCR&£t;i;fclt& StiOPCR 

(O^fc) o PCRtft»t?n->ftU ^LTEfllft 
5£LT, ffi|*l:hPM«ia;#L«»VH«V««0 
/*-va> Taj O^DNAHB^jEL^T^yaE 
KUv»4ii:t»BUo WMifc h PM- 
lL«Vf*^a> Taj OEyy*BB5!l#*5 5U 
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[0 0 6 6] WtJ&fc h PM- lfiL#VfgiS<Ofl&<7V<- 
v*3>{±, 2r«$*lTv>&PCR-^llfff§i£ (Kara 
man<b> 1 9 8 9) Kfr-f 5&»fcge55£iDxrt:#i££ffl 
v»rfls«Lfc. h PM-itS:#vf«owH: 

ML-CfBrnLfci-j hPM- lfitfrLfilV 

ffii£<7) 1 o(OJIiDO/N"-v 3 > a > |"bj ) Sr 

ftSL, *LTW*JfcfchPM-lSi;flEH«V«*<0 5 
tt«Oii*DO/N*-v a > (/<-"✓ a > rbj , TcJ , 

TdJ , TeJ , r f J *ft«Lfc. 

[0 0 6 7] z.iih<r>T&m<r>'*-Va>\i., 

ti h <r>m& &^fbi± p c r %.mm%: *m v» r d n a e?u 

ottfflfe£JS**H£fcUJ:»)i§*$*ifco DNAE?'J 
fco -2«PCRKl:i^ PCR±^tl^^n-> 

•jtCiBoTV^Ct^ltKLfeo Wfj£fc r-PM-lH 
*V*«'<~>* a > T f J OEHIfcE?!** 5 4 

to 

[0 0 6 8] mffii&K h pm- ifctevffl$L<r>w.*<r>/* 

- v 3 > <7> D N A E^lJ % EyiJftjgU <t 0 SSIS L S 
«*t|«PM-Utfl:VWi, bC«««r-T-CU# 
&-t £ «I?L»IB»»R'« ^-K-y-Z^n-^^L 
*:<, ffl#J&fc FPM-ltt#V«L«*t«i bL«C* 

K-T*DNAE?fl^a«fLfco HiSthPM 

- lttfleHMVffiftfcfc h y - 1 C***a- K-T-2.D 
NAEfllUSMSLfco 

[0 0 6 9] W$J&fc h PM- 1 i/fr&O J: l)iftl"<;K7? 

mi izmtx o ^hcmvm^ 

? ^-Sr^fi&LT, HCMV^nt-?-.x^>f 
-ffii^Sr t FxD>y-ya >7r^- (human 
elongation factor; HFF-1 

1 5 ^#BB<Oit) o 

[0 0 7 0] *KWflMELttV»*/<-y a > (a) 
H0lV^/'f-v3> (a) - (f) O-t-^TOfi. 
^ti:* t H L - 6 R^^i:oi,»tK«L, fit 

■ewe*. £ttm 1 iumukbots <t ? »c lii/n* 

-v*3> (a) fcHSj^-v'3 > (f) i £-g-A,T*J&& 
Wm&K hm#tf**?PM- ltn.fo (a) t|W|Ci^^ 
L-6R»C»'&+41l6*Sr^Lfco 
[0 0 7 1 ] %l<OI/^^^ftAf.S^feg)> fflg)£fc: 

CO S iMll&fT^ggtL^fflBftE h PM— 1 J/l#C>S& 

ffl»J&fc h L*Xii*> 7LftL< (iHlloHa 
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0 iBiaf »®3£& s titz cos mm* f> r n a £tn§g l 

tZo 

[0 0 7 2] -**JX PM— 1 fet#VfiSOP CR^n- 

1 > yi:o v^TieSK L J: o K L T»— cDNAt 
MLfcc ffiSfifcfc hL«IX(iHflVfflit*n- Fl"* 
D N AE?iJOM«*tr J: •? URtff S *tfc P C R ?'y 4 "? 
-fcffl^T, hL«V««XJ±WHjaH«V«l 
*K**J&1-41WrlEc DNA*»f>PCR&***£ft-*l, 

70 

[0 0 7 3] W**fchL«VSWHCov*T, 2W.m<?> 
PCRMfe^ftL, — ^li^feil*) 4 0 8bp<Dg£ 
Ife&liJ: »)@v>2 9 9bpOP CR£j»T-2i>c> 
fc„ iELv^-YX^PCR^JS^IiPCR^^/O^ 
9 0 %£ f LtI^PCR4StliM 
J&iOftl 0 ffi»J&k MlllVffiitUov* 

ttflitj 2ft»OPCR±«»* f ffftL, -2fli¥ffl 
IM4 4bpOft$*#U ^-Lr^li3 7 Obp^S 
?©Il>PCRt*|fiofc, 
20 [0 0 7 4] L^Lii^;©^ jEL<fcv>fflv># 
OPCR^^^PCR^t;W^BS;S<0±gi5^ -f 
^t.*>^9 0%*dS*fc, iELv^'f X(0PCR4ti 

ijpcR«t<oMMoi!)i o%icar^^o^ 0 

[0 0 7 5] ifOEy«^*Sftfca»**5&t*fc*, 
Sv^PCRtffifc^^n-x^/^u -eLTSe^J* 
^L/Cc DNAEM*f>, LaaiTHavtlWOVi-fit 

30 frkZKotio Bfe*?*LfcE?!l*lfctfDNAKy!|WljtttU 
<fc >K Ztlb^&nitX-fv ■< * Kt — 7?*^- 
S^3>-b>-fXSE?flJ (Breathnach. R 

Ann. Rev. Biochem. (1981) 5 
0:349-383) UfflS-r&i t^^i'tio 

/Co 

[0 0 7 6] ffigJ&k hH«Wfiv»|&SU^^Ji, S« 

*o/:„ itl?.^7'5'fXKt~7i'-t^-«|ifi 
*Bt*1-4fc*, e t- PM- 1 LfI^t>*HllVffl«co-e 
tl-T^N*-v3> Taj Rtf r f J Sr3-K1--i>DNA 
E5iJOt>i**»*ft!E*l»EOPCR-aE*»»tt*fflv» 

[0 0 7 7] &T LtzV^)l>0)%;m<7>ifo<?>°Jmfe*>Z>m. 
H»i, h LilS^'H^Vffl^ (EW#* : 5 4 

^^5 5) <7)M#<0'J -^-E?iJ4'0'f > h o >«0^tt 
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Wm&Lt h D 1 . 3 O vfg« (Verhoeyen^. 
1 9 8 8) OftUUiJV^TttfflSixfc^^X^Htt 1 ;- 
^-K^J (M. S. Neuberger^ Natur 
e (1985) 3141268-270) Ufi*i"* 0 
[0 0 7 8] SiflcUhDl. 3li, -7»)XM^7' 

»j > * - * - £ m ^ & ni?L«fflsa^ * 9 - \z a 

{ifi^-C&v* (M. S. Neuberger^ Nuc 
1. Acids Res. (1988) 16:6713 
- 6 7 2 4) EWt*#Lt^4o W»J&t: hPM-1 

K1"& cDNAOPCR-^n-->^:i «9^*^ti 

[0 0 7 9] (B:TLfc»av^^OiftO?rSBtt**KH 
<i, bPM-l*jlL#:Hava«tli hy- 1 C 

Stti: <D HI <0>f > hn>F*jo*5;l 9 0bptf>#MSffiWDN 
A<?5ffft"C*4i:#x.?>*tfco ffiSffit: hB I -8H« 
VfH« (P. T. J o n e s Nature (198 
6) 321 ! 5 2 2 - 5 2 5) US^t^DN 
ABfflfrhim&K h PM- 1 H«lV««*f^»Lfco 

[0 0 8 0] iOfftOlliftt F V«*li7«>^NP 
<0H§IVHi& (M. S. Neuberger^ Nat 
ure;M. S. Neuberger^, EMBO 
J. (1983) 2:1373-1378) tf^fBHS 
fifco fflftft* hH« VlSit SfcR^^-UW** 
t: bVf«S:HBt4fc*!)OB amH I gM£ 1 O Pfl CO ^ 
> hn>^(:ffftt^ai 9 0bp<nZV>Z h Uy^li, 
ffifj&t: hVfK^- £ cDNAOPCR^n- 

[0 0 8 1] «av^^*5fcA-J-*fc*HSE3g$*LfcW 
hPM-l^LMSOfHiKVffl^Oft^/^-v 

3>oDNAEyyai^T^y»HE?ij*He?y#*: 57s 

fflf/Sfc hPM- l8t#L«V*i*0/^y3 > Taj. 
t^:*3S^4 K^LfcHflWSfc h PM- 1 JfrfcH 
«V««<D^-v3 > r f J *3-K-r* 0 HEF-1 

aim^??- (HI 5) fc#AS*lfc»<&\ 

[0 0 8 2] J:^f<7)Biffi^PM-l^m 
d h f r«fc^£&^&^i#rL 
v^HEF-l a»a^^^-*ft«Lfc (ftttriftl 0, 
[21 1 1 o. (cripple 

d) S V4 orn^-^-tittUd h f ritfi? 
t: h y - 1 H«£S&R1-&HCMV'<* *-Kov> 
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TIB*LfcOfcm»Kl,T, t by - 1 HSliMf * 
HEF-1 *^**-KgAL7t 0 ffi»/&t: h PM— 1 

etffL«*«a-r^HEF - 1 a ^ * 

h PM— lft#HfI£#&3H-&HEF- 1 a - d h f r 
^^-KHOdhf r (-) MSatlPlBt^Ste^L 

tZo 

[0 0 8 3] *5eu»KlE*$tLfcCHOai)!&*Sr, * 
^l/*yK4r***f 1 0%OFCSStf5 0 0//g/ 
ml OG 4 1 8 i^-f Z> A 1 p h a — M i n i m u m 
10 Med i urn ( a —MEM) *TSS*?Lfco i&ittmU 
Igi:5feiot, CHOiMlil 0^g/10 6 afi 
/BiWSiS^ bPM- lt/L#*^S-r*-i:**» 

[0 0 8 4] fcHL-6Ri:Jtn*5ffl^>58: 
««Bfl&m, **^««> afctffcK«» 

20 ffitJt^jii«ifL*ffli!a> x. i t c o s aumtt cnomm 
[0085] dtubo^, 

xtf, K b • Y tifu*; 4 frAffiM (human 
cytomegalovirus immediate 
early; HCMV) T^n^E- 9 - ifemir2><Dtf 

-cO^UIi. HCMV-Vh -HCyl . HCMV-V 
l -HCk . HCMV-12h-g y\ , HCMV-1 
JO 2 /c-g/c^r^ot, pSV2neot:S*«^ 
(HI *#JH*>£ <h) tf&iti&o 
[0 0 8 6] *^Ofc*i:tfflft'/n^-^-otto 
JU£#iJ(it: h -Jinvr-vav • 7 r * * - 1 a (H 
E F — 1 a) yn^-^-ti^o :07*n^-^^ 

*tn»a^^^-i:iiHEF-i 2 h- g7 im 

HEF-12k-g* (0 8X^12 9) , 36W1HEF 
- Vh - g 7 1 JSiX/K EF-Vl - g« (015) 

[0087] m^Mf&&*^<omttm%<Dtztb, 
ho d h f r&ittz^t&mji^? *-&mz-i£n 

HFR-AE-PMh-gyl (010) > DHFR- 
AE-RVh-PMl-f (@1 1) ft^^o 
[0 0 8 8] gfe-rtiif, ^Wttii*, tHL-6 

H«Vf«, &0ncgSL«j|V«iS£3- Kt^DNAS 
lfHfHV«i«*3- Kt*DNA4:Jlftt4o -^^> 
li. li h I L-6 Rt:Jtt4t h + ^ 9ftfl£» 

50 -t^fitftli, WxtfAUK12-2 0, PM-1, A 
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UK 6 4-7, Rl/AUKl 4 6-1 5X'$>Z><> LilV 

mmm*.i£s&m-%- : 24,-26, 2 8x1*3 0 \zm 
-tr 5 z^xm&v&mmiuiw.m 

ff: 2 5, 2 7, 2 9, Xti3 1 tC^1"75 /KE^iJ 
: 2 4 - 3 1 Kjjrt* * L'^-f 1 KEBIKJ: *) 3 — K 

[0 0 8 9] *ni»i±ifc, u) ^YLmcmmRv 

•^VXLmvmt&l&lfiZ (2) b ^H§lC^i£&^>*v 
'5.XHSIV^Ii£ : Z&AsX'l&Z,, KHL-6RKttt 
h**7tnfoKW1rbo v^LSIV^&U^-^H 
rnvmigMtfiZZflbizi- Ki-4DNA»±miB«0ii*) 
tHBK h LiCWlitttOl: h L«C*«r 
*^ii:* s -e^, ^LTfllxtffc: YCkX~$)Z> 0 flrffifc 

[0 0 9 0] 7jft#OS!£^<D£#Ki±2««Of&?l. 

Sift hLttCflttftfca- K-T*DNA4r^T?«4» 

» $ fitzm& i -i > - e f nxii > - tr l x 

[0 0 9 1 ] *4VM±, v^^LtVStSVt bLfiS 
C«*SS:3- K-r-2»DNA3feO f H-7^XHaiVfflitSf f 
t hH&C^tttfcn- K-f &DNA&i|i.-<0#|gp<? ? 

-2) o 

[0 0 9 2] 3|C^li$t)tC, 

(A) (1) t H*C««, (2) hLilF 

tft#OL«[CDR*^T«*L«V»* % Sr^-C* 

(B) (1) t hH«C*«, (2) t bH«IF 
R, h I L-6RWn-7^^t;?n-t* 
tlt#OH«CDR*^-CJft*H«Vfl[*, **A,Tj8; 
£ HfH ; t M L - 6 R Wfcjft 

[0 0 9 3] »4 Lv»St«UiJV»r«, HrlfiLilCDR 
l±E?iJ#-§-2 4, 2 6, 2 8£t>*3 0 <F>^-ftifrl,Z7f;2 

muebi t* or, i7?y »E?"J «9*SB**« 

D R JiE^iJS-t 2 5 , 2 7, 2 9RV3 1 K^£:ft..2>7 
5 /BlE9yc*orRT5 y*lI590|EH3j»«6U*SV> 
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T5E«£tL£7 5 y«EE9!l**L ; ffiiBfc h LIlFRrt* 
RE I K£jfc1-'2>*><0-t*<fcl5 ; HlrlEt h H iS F R (± N E 
wi:fl*t4to-e*i) ; «fEt b LflCfiitlifc h « 
c ; ^LTfrffit m*c«*iith 7 - 1 

[0094] » t L^mmz&^xa, Lmvmmm 

2 KfcV^TR Vl a t LXmZ1XZ>T < y^E?«^* 
L, H«VfC*l±*3Rtr*4 CR Vh a, RVh b, 
RVhc, RVh d, RVh elliRVH f t Ltf J 
70 fi&rs y&E?"J o 7 5/&E?iJRVh ftf*ft 

[0 0 9 5] mti&tfCfcOSl&ntztbiZlt, 2««Of£ 
«J&k: b LSI^n- K^DNA^A,^^?!^ 

1-*o £*tfco»^**-*fflv>TW*U)MiiiJft 

[0 0 9 6] *4v»tt, ffl»J&Liji£n- Kf^DNA 
RVWMf&t hH«*3- K-f* DN At Jlt—OftS^ 

[0 0 9 7] 

mmm i . e h i l-6 Rt-^-r^-v^^^ey ^n-± 

tML-6 RI,zft-f2>-?'yx* : J?v-i-)\,tn.fe<oT>J 

/Co 

[0 0 9 8] 1. iRNAjOaS 
A'fy] K-VAUK1 2-2 O^ib^RNAt, C 
40 hirgwin??. Biochemistry, 1 8 , 
5 2 9 4 (1 9 7 9) \Zt. t)ie«?tlt^4JSi:t-9 
TI@SaL/Co -r^*>*), 2. 1X10 8 fOMW' 
-7AUK1 2-2 0Oiifflfl&£ 2 0ml<O4M^T-v> 
^^-->r^--h (Fulka) *X5E&lZ**i''-t-<( X 
?*^ 0 h £ 5 . 3Mig|b-tv^ 

A»«a±l:tIU *CiiiS:Beckman SW 
4 0 n 3 1 , 0 0 0 rpm (CT2 01CT-2 4B# 

[0 0 9 9] RNAitmVl)* 8 0%J^? S -frizXIOffi 
50 ^L, f LT 1 mM EDTAStFO. 5 % S D S tUT^T 
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1-£10mM Tris-HCl (pH 7 . 5) 150// It 
U}§B?U f LtftLCP rotenase (Boeh 
ringer) H, 5 mg/m I t ta h X 1 Ki^iPLfc 
ft, 3 7Ci:t2 0»lll^ >*a^- h Lfco 
7x;-;W^Dn^ji/A'e«ffll, LTRN A£ 
J^? S-frXntWiZlttZo R N A itM$) £ 1 mM 

EDTA*^1-410mM Tris-HCl (pH7. 
5) 2 0 0 // 1 i:»U: 0 
[0 10 0] 2. -»»cDNA^fl: 
J. W. Larrick^^ Biotechnolog 
y, X> 934 (1989) U«fc *3 SB«c£ *tT^&:£j* 
^oT-*«(lcDNA*:^aEi-43t*. iEOiii: 
LtifiL^RNA^5// g*40mM KC1, 6mM 
MgCl2 , 1 OmMv^** W h-;K 0. 5mM d 
ATP, 0. 5mM dGTP, 0. SmMdCTP, 0. 
5mM dTTP, 35//M oligo dT7'7^7 
- (Amersham) , 4 h<7)RAV-2» 
$z^S£^ (RAV — 2: Rous associate 
d v i rus2 JAmersham) J$lI/2 5-3-~y 
Y<0\z M&JBD sKX * *f|fl##J (Ame r s h a 

m) Sr#*i-* 5 OmMT ris-HCl (pH8. 3) « 
«jfcl 0// 1 HiMlU *LT 3 7 t) 
CT6 OfrBH h L*LT*0#y^9-4f 

(PCR) tt<Ofc*UIt»tefflLfco 

[oioi] 3. fii;»prasfw*3- K-r&afer-op 

CRftt::J:&*HB 

Thermal Cycler Model PHC- 
2 (Techne) tfflv^PCRfttffofco 
[0102] (1) -7fr*L$tV5gia£ J- K-f^afg 

PCRftic«ffll-*7 p 7>r^--tt, E?iJ#-^: 1-11 
il3^"t"MK V (Mo use Kappa Variab 
1 e) 7^^- (^*# y/^MLSIU-^-E?!lt 
^^frU^Xf^) (S. T. Jones^'Bio 
technology, i, 88, 1991), 
?|J## I 1 2 C^tMKC (MouseKappa C 
o n s t a n t ) ^7^fV- ("7 ^ x * MfflLijiCff 
itt^'fr'J^Xn) (S. T. Jones^ B 
iotechnology, 2, 88, 1991) X*£> 

[0 10 3] lOmM Tris-HCl (pH8. 

3) , 50mM KC 1 0. ImMdATP, 0. 1 mM 
dGTP, 0. ImM dCTP, 0. 1 mM dTTP, 
1. 5mM MgCla , 2.5 J.-7hODNA*'J^7 
--tfAm p 1 iTaq (Perkin Elmer C 
etus), 0. 2 5//M<7)fWtl(7)MKV7 P 7^7 
-> 3/iM(7)MKC-/7^-W-*fScDNAM 
OKlBa-Mfcl fit 1 «r£*1-*PCR»«l 0 0 a* l 4: 
9 4lCO*)»8aJS^Tl. 5*B*LT^:9 4Ci:T 

i#hk 50TCi:Ti*msr/72ti:tim 
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[0104] (2) 7»)^Hava«t3-KncD 
NAQifW 

PCROfcftO^^-i LT@B?iJ#-5§- I 13-22 
Iw^tMHV (Mouse Heavy Variab 
le) ^7^7-1-10 (S. T. Jones'^ B 
iotechnology, _9_, 88, 1 9 9 1) , 8 
JO tKg£?iJ#-§§- : 2 3 t:$tMH C (Mouse Heav 
y Constant) 7^ >f (S. T. J o n e 
sf?, Biotechnology, _9, 88, 199 
1) *«fflLfco«rlB3. (1) WwtLUVditt 
TIB* L fc <» t n CUfe K «fc 9 «*I * 

[0 10 5] 4. P C R^ftft^Htg^ I XmKit 
m IB O X n IZ L T P C R ft K X *) W «| L D N A Bf Jf £ 
QIAGEN PCR4JS»»»*yF (QIAGEN 
Inc. US) SrJB^TJBfSU f LT 1 OmM Mg 
20 Cl2 Wl5 0mM N a C 1 ^^tt^> 1 0 OmM T 
ris-HCl (pH7. 6) tTl 0a-7 hO«RB 
ISall (GIBCO BRL) ^ffl^T3 7ti:t 
3^B?mtL^ 0 

[0 10 6] :oiftj|^|(lt7 x/-iWnu^ 

Xmal (New England Biolabs) 
\ZX *) 3 7t:HT2BtPflM<bL, f lT4f^DNA8r 
ftiK^T^n-^ (FMC Bio. P r o d u 
50 c t s, *S) ^fflv^T^n-^y^m^DjUi: ») 

[01071 154 5 0 b pSODNA»rn-*^tt^r 
^n-xfr^«HLT6 5r*-T5»W»IB*L 
^LT^*L<h[W]$ff<7)2mM EDTAS^2 0 OmM 
Na C 1 Sr^*1-&2 OmM Tris-HCl (pH 
7. 5) fctJDX-fco :oa*»t7x;-W^nn 
't^ACJ: ^fflffiU ^LTDNABfM-Sr^^^-^it 
«KJ: OEttU ^LTlmM EDTA^^f^lO 
mM Tris-HCl (pH7. 5) lC»»Lfc 0 
40 X, "7 ») ^ * y /«L«HriE««* 3 - Kt i 
^■C**DNAKffi\ aVv^^HfllTir****^- 
Ki-^itteT-^^T^^DNABfM-Srtt^o ±IBDN 

*LfLT^3' -*»|:XmalSf*»t*t 

[0108] 5. aiira^Kteife 

±U<D£o{zLxm&Ltz^VA*v'<MLmvmi&i 
K1-*itf£^&^A,Tj£4S a 1 I -Xma I DN 
A»fM*^0. 7^7^^KpUC19iSa 1 

50 IXlfXma I TtHlbTiZtlZX »)iSl/:pUC 1 
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l//gt, 50mM Tris-HCl * 
(pH7. 4), 1 OmM MgCl2, 1 OmMyftXl/ 
f-JK lmMX^;l^v>, ImM ATP, 0. I// 
g/mlco^ vJfiLrST^y^ >&LK2^~ y h T 4 DN A 
V 3?T — If (New England Biolabs) 

[0 10 9] 7/i I 0±IE»»a-fri»«:*J»BD 

H5 a<Duy\L^y hMf&2 0 0 M 1 IciPx., fit: 

*±tl*BlllLfco *v^8 0 0 fx 1 OSOC^I 
(Molecular C 1 on i ng : A Labo 
ratory Manual, Samb r ook^ C 
old Spring Harbor Laborat 
ory Press, 198 9) SriQx., Z 7 X:\ZX \ 
B|fir/^^H/:i, 2XYT*^ft (Mo 1 
ecular C 1 on i ng ! A Laborato 
ry Manual, Sambr ook^ Cold 
Spring Harbor Laboratory 
Press, 1 9 8 9 ) ±AZ d <D±MM £ t & > 3 7 *C 20 

[0 1 1 0] -0^»|K&ft:£. 50 M s/m\<DT>}£ 
y'J >i&JTtZ 2 X YTfS»5ral4>-e3 7rct-« 
*«U f LtiO«*»*^, 7;V*US (Mo 1 e 
cular CloninglA Laborator 
y Manual, Samb r o ok^, Cold S 
pring Harbor LaboratoryPr 
ess, 1 9 8 9) i:ffiotr7X^ KDNA^riSL 

[0 111] LX'&btltz, /W*7*iJ K-vAUK*50 



fflf 5- 2 2 7 9 7 0 



50 



« 1 2-2 0tcS*i-^^^X*u/M-MLfIV®iSS:3- 
K1-&«f£?-£^rt*:/7*$ K*p 1 2 - k 2 fc^ 

K 1 2 -2 0Ufi5fei-^-7^^HiIV^i«S:3- K1~& 
aeT-***^*-/^^^ K*S a 1 I -Xma I D 

[0112] 2 . 7»!7X€^P-f^ft:ov 



7PM1, AUK 6 4 - 7£0 f AUK 1 4 6 - 1 5 tcjg 

< Kp PM-k 3 ; 7'J K-7PM1 fi* 
<OH||Vi*S: 3 - Kt ^itfi? tttt 4 ^ ^ K 

p PM-h i ; ;w k-vauk6 4-7fi*o# 

< Kp 6 4 -k 4 ; /W*7*V K-7AUK6 4 - 7 
p 6 4 - h 2 ; W/V K-vAUKl 4 6-1 

(mi vmLmvmi&z^- Hi-iae^***-*-**/ 

7^^ Kpl46-k3 ; RXf/^j-fV K-vAUKl 
4 6-1 5ft*OH«V^it^3- Kt&JtfifF*** 
t477XU + P146-hl 0 
[0 1 13] 4*5. ±157^*^ KS: 
li N National Collections of Industrial and Marine 
Bacteria Limited^, Y ^izm^^X , 19 

91$2flll Bi:#KJ^ -?-L"C*5^-r$K# 

[0 114] 
[*5] 



7*5 X S 


K 






P 1 2 - 


k 2 


2 4 


NC I MB 


4 0 3 6 7 


P 1 2 - 


h 2 


2 5 


N C I MB 


4 0 3 6 3 


P PM- 


k 3 


2 6 


NC I MB 


4 0 3 6 6 


P PM- 


h 1 


2 7 


NC I MB 


4 0 3 6 2 


P 6 4 - 


k 4 


2 8 


NC I MB 


4 0 3 6 8 


P 6 4 - 


h 2 


2 9 


NC I MB 


4 0 3 6 4 


P 1 4 6 


-k 3 


3 0 


NC I MB 


4 0 3 6 9 


P 1 4 6 


- h 1 


3 1 


NC I MB 


4 0 3 6 5 



[oils] mnM3 . DNAoaafeHEyijoaBfe 

|friao^9X5 K + OcDNA3-KflWW>tt*KyiJ 
£r> Sequenase™Version2. 0 + '; (• 
(U. S. Biochemical Corp. *@) 



y^S.Vm3 M gi:0. 2N NaOHCi IJgettU 
#OjSi*l:toT»S-(iATPi5iILfco 
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(17) 



#BfS¥5-2 2 7 9 7 0 



31 
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- F9'>'*y7 7^-t:i»it4;tt:J: *):tt£E7iJ*ft 
5eL/-:o KOcDNA3-KSl*Ott*E5« 
£E?iJ#^- : 2 4-31 lc^-r o 
[0116] jgj&fflj 4 . CDROftiE 
L*RlfH*OV**0£IMM»aii, £v»KSHMS* 

©jBTTSE**. fiB^««14*7E««c (CDR) it 
g?iirv>S„ 7V-A'7-$'<757 5y&E?!lli, Jfclfc 



*E?iJOg?£M*li&*i>-C*iv> (Kabat, E.A. e>, TSequen 
ces of Proteins of Immunological Interest J US Dep 
t. Health and Human Services, 1983) 0 £<7>t)l&^| 

^ifrffcW nT'^ISlt <0 757 $E?iJ ^Ka b a t ?>l:J: 0 
ft* S itfcttflW 7 I 7 SUE?!) <0 7-- ^ - & T ti 
6t, ffiMtt*H'<4.rfcUJ:»>CDR«|**3i6fc3i* 

[0 117] 
[*6] 



7*5 * * 


K 




CDR 


(1) 


CDR (2) 
(7 * 


CDR 


(3) 


P 1 2 - 


k 2 


2 4 


2 4- 


3 8 


5 4-6 0 


as- 


1 0 1 


P 1 2 - 


h 2 


2 5 


3 1 - 


3 5 


5 0-66 


se- 


1 0 5 


pPM- 


k 3 


2 6 


2 4- 


3 4 


5 0-5 6 


ss- 


9 7 


P PM- 


h 1 


2 7 


3 1 - 


3 6 


5 1-66 


9 9- 


1 0 8 


P 6 4 - 


k 4 


2 8 


2 4- 


3 8 


5 4-6 0 


9 3- 


1 0 1 


P 6 4 - 


h 2 


2 9 


3 1 - 


3 5 


5 0-66 


9 9- 


I 0 9 


P 1 4 6 


-k 3 


3 0 


2 4- 


3 4 


5 0-56 


89- 


9 7 


P 1 4 6 


-h 1 


3 1 


3 1 - 


3 5 


5 0-66 


9 9- 


1 0 6 



[0118] HifcfflJ 5 . ^P-WbSjtfcc DNAOf 

glottB (l) 

PCRSCi *) 7D-Ht?W:AUK 12-20W* 

*-*?L«/H«*fl*Lfco ^^XAUKl 2-2 0 
OV«J$&3- K-t&c DNASr, tFt-f h^*'n>) 
(HCMV) «x>;N>f-a^nt-?-J 
+ 4 W?LS«fl3l^ * * - ( H C M V SSi"? * * 

-tft-ta) (mi. HJSCT8) f-et hcfM^^- 

K-f &DNAK#»K£ift-t£rt:#>KI±, AUK12- 
2 0<7)VfS*a-mv7XcDNASe?iJ(?)5' - 

[0 119] 5' -StaiRU^' -*S-^<7>i*L?>c9^ 
»liPCRSi«v>tffcnt. 2-t7FOPCR7 - 7f 
v-Sr|5KW-L-?-LT'&-*Lfco LilV«*£S.U f H 
ilVfflf^coMTjUov^r, ';-^-ffi?iJW^ir>Sr3- K 

nDNAi^^'jyfxu 3&*w*wRofc*u 

£<^I<DDNAE?lJ (Kozak, M. , J. Mol. B 
iol. 196 :947-95 0, 1 9 8 7) ^r»L 
-^LTHCMVf&iJi^ 9 — -^<r>? u-=.yy<7)fztb<?> 

Hi ndin Lmvmmku? 
yj-?- (E^js-f-: 32) , RVHmvmm&jj-?? 



4t- (E?d#*: 3 3) fcWRLfco 
[0 1 2 0] #r77PCR--7*9-f v-fi. J 
ta-KtiDNAUMrU^XL, C«^-«^ 
50 7^^ v>?Wc*K#^DNAE?y£*t}#L-eLT 

BamHI»ti*Jg«i-*J:-9U, L«V«l*iMr*-/'9 

- (E?iJ*-?§-3 5) *P»Lfc. 

[0 12 1] PCRHJ:-51iilStC^§> PCR£JtH?£ 
Hi n d III P'BamH I KX OilUfcU h *gO. 
liy-lICfK*DNA**lrt4HCMV'C!5'i'-C 
?n->ffcU •€-LTtt*E^**56LrPCR«UJ: 

40 *l^M^?^-*HCMV-l 2k-gkM'HCM 
V- 1 2 h- g y 1 tf5rr& 0 HCMVM^^^-<^ 

mm.*mi^m-fo •f?** khcmv-vl -hck 

Kfc^T, Vl lUBtttOT'? ^ L« Vf *a - KB 
?!|-Cab4i tWIS, iOWcfcv^T, AUK12- 
2 0k L«VM«Atl>Ii:l:i>)HCMV 1 2 k 

- g k 7°9;*. § KHCMV-Vh -HCy 1 R 

t?*iIt4Ti4 4 iOffiH=Uv»T(4AUK 1 2-2 
OOHtftV^iS^Jf ALTHCMV- 1 2 h - g y 1 * 
50 t#£o 
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[0122] C Q SfflflfeT»<0— ifltt ( t r a n s i e n 
t) ftg 

7AUK 12-2 0 JfcflW C O S ttft-CO— iSttH 
«HB»3ft^^^-*COS«ffllftU*5v*T 
RRLfco Gene Pulsa r ^tt (B i o R a 
d) *JBv*4Wl#?Lifc (electroporati 
o n) HiODNAtCOS«»:»AUo 1"&*> 

COS«Jfe£ 1 x 1 0 7 fl/mUC&^i^^p h o 
sphate — buffered saline (PB 

s) kk«u znmmmmo. 8mi icdn a 

9X ^ Kl:ov^ 1 0/* g) *t)nx.fco 1, 9 0 0^h 
(V) , 2 57007T77K (/^F) OSaSti: 

JllL»***t*DMEM«ft (GIBCO) 8 m! Kin x. 
fco 7 2«fBor/ + a^-v3>^ 

[0 12 3] ^^ai^S (ELI S A) t^fcj>±2j 

h7>X7x^ hStLfcCOS«IJft^*«±**EL I 
SA*C±l)»JfeLT, ilTV>*£fc 

^*(7)tt- hUgG (Whole molecule) 
(S i gma) KJ: *) 3- h Lfco ?u y 9 Ltzfe, C 

^7r M gG ( 7 iI##l6<K 

S i gma) SrflJxfco 

«8JSfc Itigb MgG (Sigma) tffl^fc 0 

[0 12 4] fc h I L-6 R^OiB^flB*ttB-fr&*:*!> 
OffjKftffiWfe (EL I S A) 

yi^- b*MT 1 ^n-^;VStft: (# 

#001) t3-M/: 0 l%BSAt7*D7^lWi 
PliS'ttSMftx.fc h I L-6 R (SR 3 4 4) £inx.fc 0 

m&Ltzm, cosifii^o**±«*R**«L, 

TJi"* U*^7r ^— IfJBf^-V^S;-^ b I gG 

-t IT 4 0 5rmlCi3it*®jtJS*iW5eLfco 
[0 12 5] £0*g*£|I|2 Ki^Lfco ^SMtAU 
K12-20=t3- K-t^itfsT-OCO SaiJS^O h 9 
>X7x^ya >***Lfco :^COSIM»± 
»^>y;H±^ I L-6 RK*ti-&&^^t&*^U 



(18) i|fW¥5 - 2 2 7 9 7 0 

H2UO AO T*7p-f*n<. -9->y;K7) 

(tfcflWiftJK) tt#«K4 0 5nmtCi3tt^lS7feS 
* 5 ^ffcL. *>Wi:iL-6RH:^-i:i*t4 

[0 12 6] EML-6RfcI L-6Q^^^Pl»-r 

5gLTJS»t^#fti-&fi;#* t , IL-6RML-6 

10 I L-6 fc<0*#W»^ia*ft*P^fco ^~h£M 
T 1 8^**/ ^n-^Mfttt ~Cn- h 

Lfc 0 7'n y * > ^Ot, T5T»ttJftifcfc M L - 6 R 
(SR 3 4 4) Srftlxfco a»Lfc», COSiW^ 

[0 12 7] «»Lfc*. tfig^ 

f*> KlS*f|PJhL, tLXt&ytm*! 0 5nmKT7l056L 
20 fc 0 S^7^AUK1 2-2 0 ^/ * u - ± )V$Lfc$: 

[0 12 8] i(Ott*Sria3 K^Lfco 7fii#AU 
K12-20i^- Kf *itf£ : P"C b7>^7x^M 

fccosiwjaoj(f*±»ii. au f 2#Bu*v^ 

L-6RM L-6c0*£^*ffi#L^ o 

i- El3n#r^i-$p<, -y-v^ftWK 

>y;V*OtfC#^ ? I L-6RU L - 6 ISW L 

#»K««MSEffc (O) l-i5«-a-r&it*^fc«B 

tB*fco 4*3. mmm (^) HtB«stta^<B«>& 

[0129] HiSffil 6 . ^P->jl:cDNA(7)Moa 
B (2) (*>9PM-lffittOfE») 

^^7PM-ia#^St^^^^-^Wt^^ 
*t), -e-tL-Fix^^XPM- 1 «L«atfH«V*«4:3 

- K-f & cDNA^n-> p PM- k 3RTfp PM- h 
40 l^PCRSUJ:«iU fUHCMVM'^^ 

- (Bl*#MOii:) i:|AUo 

[0 13 0] L«va«^)fcft^* , /7>fv-pmk 

- s (EM**: 3 8) aiFH0V««Ofc*!>oa*-/ 

(E9!l*-§- : 4 0 ) 'J-^-E 
^ijOft^Srn- K1-&DNAK'W:7y ^XLIoK 
o z a k nV-t^-t^E^JS^H i n d III ffilRSMa* 

7-pmk-a (E?!l#*: 3 6) atfHttV***)*: 
#<7>lft?j7^-f^-pmh-a (E?iJ#^ ! 3 9 ) 
50 Jffli*cO*^^n- K*f iDNAE^JU^W^U 
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L&^Ts-fUTs h*i — WffllkWB amHUURWttt 
[0 13 1] *L«V«*«>fc», 2ft*«>«F#'/7>r 

pm- iuit<Dfcm&&mmztti-zz<Dmtv> : ®mi 

3 7) lift 1 0 7^7X^7+>*^Jv>«l) 

[0 13 2] PCRia:«^ PCRM&^tlS 
L> H i n dill RZfB amH ItML> fltpU 
CI 9^^^- (Yani she-Perron^ G 
ene (1985) 331103-109) l,z*)-7?u 
-->^L*r 0 DNABB9lJ*5feO^ Hindi II -B 
amH I»ffi-*SJfflU f LrH«V*«i:ov>tli» 
S^^-HCMV-Vh -HC r 1 tl^n->>ftLT 
HCMV-PMh-gy ltft, f LTL«Vg*i:o 
v^tliHCMV-VL -HC KK^n-WtLTHCM 
V-PMk a - gkS^HCMV-PMkb - gk4:# 

[0 13 3] COS«l&Oh^>^7x^y g > 

M^^^-t COS IB^'CWKlfco HCMV 
-pmh-g y lt, HCMV-pmka-gkXliH 
CMV-pmkb-gkWfW^^ Gene P 
u 1 g e r^fi (B i o R a d) £fflv>T^l"^ hn# 
V-y a 0 COS ilCroSKit^o DN 

A (y7^K3U0//g) PBS^IXIO 7 
/W/mlcO0. 8mlC0TU 3- b KiOx,, 1, 9 00 
V, 2 5//FOff(:t^XJ4x.^o 

[0 13 4] SlUtl O^BJOBaJWIBlO^ 
hn^l/-ya >&3$=ft*:fflJJ&&> \0%<n r ->fu 

>^*^^teiiJHL»«r**-t*Du 1 b e c c 
o ' sModified Eagle Medium 

(DMEM) (GIB CO) KSllX-fco 7 2^fflO>f> 

[0 13 5] ^r^7PM-l fivfcO#Sgl% j£frftf 
f Lt*^7PM-ltS:#t:^TK«U:o 

JifELiSAia^ffits h7>x7x^h$ 

ttfe COS WHI&^J: 19 t h«»tff**^*?*Lfc^5*»«: 

Sit b I gGiM^ZZtlzX 19, COSi M^^ 
«j«Uff«Ei-*fc h»St# ^^7PM-1 

fit*) oiiJtsi-A^t^ffi-ci&o 

[0 13 6] htt^DHBOt*, yi^-bSr-V^a: 
-kUgG (£#4WK Sigma) tZi: I) 3- b L 



(19) #ga¥5 - 2 2 7 9 7 0 
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fco -?Uy*>*fV>'i^ COS fflBSfr <b > 7)V j$$L 

M gG (/ttftAftK Sigma) SriPx.fc 0 -f > 

■C<OiR*flE«:«5eLfco «*i LTfll»fc b I gG (S 
i gm a ) SrJJDxfco 

[0 13 7] ^r>7PM- l#tte£n- K1-&itfg^-* 
70 S£H-£^*~UJ: »5 l>7>^7x^ b g jifc C O S 

7 P M- 1 ^ - Kt^lfiT-^afift 
&^*-HJ: ^7>X7x^ bgit^ COS fflflS^ 
^OpqCigiftSre b I L- 6 RK^ir^mtf^^X 

b I L — 6 R ilWf ^fitfr-Cab^MT 1 87^X^7 * 
n-^/ugfcft: (##0U1) i:i*|3-Hfco 7'0 7^r 
>?<Dfc pTv#14^ ML-6R (SR344) 5rtP^_ 
20 /Co 

[0 13 8] j*»Lfc|ft, *>:/**S»*fiU *L 

ffe, 7^VM7r ^-HfS^^fit-t: b I gG 
(yI#IW; S i gma) Sr^tfl L£ 0 4 > 

-V3>0^ RJfc&fflLU f lt4 0 5nmWf* 
K * Mte L fco - * ft L * * o 

/Co 2flOt>"/^rt0 1oli, v>*PM-l#Mt 

30 (^r^7PM-la^ 0 4) * K1-*itfg^K 
Uh7>^7x^ Yfrb<D*r>7)VX*>otz 0 KfeO 1 
oo*v/^«iLava«(t"Offiltl 0 7K«HB*>J:d 
^li07^Wftm^>^^7^ (^r^7PM 
- 1 btrL*, 04) K-fiJieT-UJ:* h9>* 

7x^ V 3 >>6>£><7) & <0f #>o/c 0 

[0 13 9] v^;KO^>7^*>. *>^KO*WtwJ: 
«9^i"^> I L-6 R^Wf^Siv^^^r^L/Co 1"* 

7-)^PM- 1 V««*^n->ffcStL-tLTK?U*5e 
$ttfcc:i:Oil[*co|E*6"C*)*o L jj[V««*<ofi:lt 1 

0 7 uv^f ticor ^ y KSrtt^^r^ 7tt#tftlS I L 
-6Ri:i:<^L/:o 

[0 14 0] 7»)XPM~ lfitffOLSlV^it^Offitt 

1 0 7(iStJ®^07t*!)tw*>f ^aST(ii<. fit 
ccofie^^tt^r^^^^^^s.^ 1 ; v>m>-f tut w 

J£K«fifc1-& J:d"C**o 7^^PM- lfiMHi-tOL 
50 7PM- lSL^Srfflv^^omoi-^TOWf^ii. 
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XPM- 1 Vim-&&2ft2><?tLtfB\ CA-y* 3 > a * 
JB^Tfrofco J: OPM- lffi#J$5£t:41t 
4fc#C d h f r«f£^£**1-4»rfc&HCMV|& 
a^^-fcfNRLfco **^PM-lt«*OJ:iJ*v> 

MV-Vh -HCyi (01) J«lt> Z.<0^9 

- 4 (crippled) S V 4 O^n^e- 
*-J.>^>*-KJ: «9*a§tt4d h f rSgf-^^ 
*"T4 X 1 Cn^tt*o/:o 

[0141] SV40x>;N>t-gf^pSV2-d 
hf r^^^- (S. Subramani^Moi. 
Cell. Biol. (1981) 11854-86 
4) ri*e>|&*U *USV40^n^e-^-i:j:ot 
»ilS*Lineoae?«>ftl)»: rxfiio*4j S V 4 

0 «9S£S£*l4 d h f ritfe^tHC 
MV-Vh -HC71 WAL/^o ^OfrL^H 
CMV-Vh -HCyi-dh f r^^l^WP 

m- i v«*maUo 

Oft**||JSWl OfclWBKiMM^o CHO dh f 
r (-) « (G. Vrlaub^ Proc. Nat 

1 . Acad. Sci. USA (1980) 77:42 
1 6 - 4 2 2 0) ^2i«(7)7 7^^ KDNA + Jfcfc* 
^r^7PM-l a L$ISr%^-T4?ta6C0HCMV-VL 
-HC«^^^- (HCMV-PMka-gk) Sff^r 
^7PM-1 HflH*Mt*fc»OHCMV-VH - 
HCyi -dhf r^^- (DHFR-AE-PMh 
-gyi; 0) UJ: ^WW^JMEiftLfco 

[0 14 2] DNA (#*7^;*^ KKog 10^ g/m 

i) £pb 1 x 1 o 7 mi&/m\<Do. 8mi or i ; n 

- hUijnx^o 1 9 0 0VOlE2 5^FO^Sft 
/N-;i/^=S:-^x.fc 0 Oi^WOIIiajtBBco 

*v KM 1 0%FC S Sr^tt^A lpha M i n 
imal Essential Mediu m^Sfe ( a 
-MEM) 1 OmlKiDX-fco 

[0143] — a^- v 3 >Of£, igitk£> 

X* v^-v K 4***1* 1 0%FCSM5 0 0 M %/ 
mlcOG4 18 (GIBCO) ***1"4 a 
x_T> d h f r* Mn e o + T&%^Wm.<nWR i k'K 

fitftofco 2X10- 8 M^VhKt-f (MTX) 
ttOl KOiiBOft, &3. 9^g/10 6 i 

t/B^^>7PM-l aOSmit^IK (P 
Ml k 3-7) fcjffiRLfco 
[0 14 4] h I L - 6 R^O I L - 6 <OifrfrfrB# 

hi)^ I L-6 R^Okf^WLI L-6<7)lg^tM 
1-4A^3^**56Lfco ^l"- h ^^^^SiftMT 1 8 



(20) #IUW5 - 2 2 7 9 7 0 

ML-6R (SR344) SrSPxfco CO 
I L-6 k-BU#^i)H:l)Oifco Tfrii 

>^ra^-y3>Ot, £Ja>£1£jL$Hi\ f LT405 
nmHi5tt4?Rjt««:aiS&Lfco tt**l8 5K^1\> 

[0145] mmm i . nm$ct bPM-i fifths 

10 X t)&&lzR<oX 0»$Wi:CDR»Ii:*itt4fc 
tf>. PCRtcJ:4Ji^CDR»*ft*H!«Lfco 
ffitiPCRagH»ISfe (Kamman^ Nu c 1 . A 
cid. Res. 1715404, 1989) < 0 

DNAtBHtftfcAi:, a3i»iSt:bVitt*« 

ifljfc^ ^-HW^n-JiV^I-i^R^ofc'o 
XU'alysl IMF 1 0 ?>DN Ali^ft-pjxffl* 
SUDl. 3 0L«JSMH$Ji£:?- Kltio^ 
RE I ^^cOFRS^NEWi^OFRSr-f-tt-PtL** 
20 tiofflftSkhDl. 30L«VMt3-Kt4D 
NAE?y«r**1-4^5 0 0bp<7)N coI-BamHl 
8fffr£a l y s 1 1 *><b$Jl9ffiU flTH i ndlll 
MBamHIT«?^pBR 3 2 7 Cf^U- 
->^Lty7^^ KV 1 - 1 y s -p BR 3 2 7 

[0146] uOVl-lys-pBR3 2 755^0H 
i ndlll -BamHI Bffi-*. H i n d 1 1 1 M'B a 
mHHU ljraS$*x?tpUC 1 9 (:#Alt7'7^^ 
KV1-1 ys-pUCl'9^:e SitliM. 3 

50 OHfiiV K1"4DNAE^J***1-4&7 0 

ObpCONcoI-BamHI Kr#*£F 1 0frbty*)tti 
U f LTHi ndlll -Ncol 
pBR 3 2 7(OHi ndlll - B a m H I SBftU*^ * 
U-->^U Vh-lys-pBR327 Sr»^ 0 * 
Ccoy'^X^ K^?>H i ndlll -B amH I Brtf- 
£<2J IJffi U f ItH i n dill WBamHICJ:^ 
RJSSfrfcpUC 1 9tc-9-y^n-^>^LTVh - 1 
y s-pUC 1 9«r»fe 0 
[0 14 7] 7*7X^Kalysl 

40 fchDl. 3C0LfftVa«FR*n- K1-4DNAHE9IJ 
(it: MftCAMPATH 1 Htfcfr (Nature 3 
3213 2 3 - 3 2 7 ( 1 9 8 8 ))<D<ttlt m CX~$> 
4o iSiatftfflU:, KF 1 0*<Dffit/& 

HFDL 3 OHS£V3Ii££n- K1"4 D N AE^lJii, 
V. Verhoey^> S c i e n c e 2 3 7 ! 1 5 3 
4-1536 (1 988) OF i g. 2 KffiffcS tLTV> 
4o B6I4, ffilRli h PM- 1 OH«V«*0*-^ 
- y 3 > oft» <n tz #> Ktiim $ tltz ^7 >f v - & VP C 
RRfiJiSSMI^to t*7'7>f*7-A (APCR 

50 1 ;ffi?iJ*-^: 4 1) PI^7^7-E (APCR 
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4 ; SB^iJS^- : 4 2) ii, * -±<*>dnae?0 

CA>fruy>fXt4o APCRlS^APCR4lip 
UC1 9^* *-0^#ti#t::l£ff£*i/^ jl.=./<- 

[0 14 8] CDR l&«/3E*i»!& 7^4-7 -B (p 
hv-1 ;E5M#*: 4 3) > CDR2#tt7^7^" 

c ( p h v - 2 ; Eyijfrs- :44). aire DR3M 
y^-f^-D (phv-3 ; E?!l#* : 4 5) ii4 0- 

60bpOg?^flU 7>)^PM- lOHiIV««C0 
CDRStfRCDRifttrHIDNA^t hFR^n 
-Kt^DNAS?iJ*?>^o *-<OPCRRt&Ui3^ 
tU*7 p 7^v-APCR4M1^7^v-Diffl 
Wc 0 v^^PM-lOCDRSE^jmt^l-P 
CR»*ffiSU fltSZPCR^C^v^t 

[0 14 9] BKlCLt, 7«)XPM-1(7)CDR2S 
^CDR3mt^*lPCRMa, tW:-7^^ 
PM- 1^3it^TOCDR^tt^fEPCR4 

Lfco ^*W*J»fc h PM— 1 H«V»«4:*i-* 
JRHPCR^tifc^fcttRU Hi n d 1 1 1 JtfBamH 
IKJ^SMfcU fUS?)i:»*fnfcfti:pUCl 
9 H^"7^n-->^L^ 0 

[0 15 0] SflMifc hPM- lgL#HttV»«Oft« 
<o^**: 3 ffiRoSMBfty^ v - p h v - 1 , ph 
v-25(/phv-3iMU: 0 -*L<bfi8MmS£ 

^l£#&-/^^-p h v- 1 ii, v**PM-l<0C 
DR 1 <7)&1&<Dtzib<Dfr%h-fK h F R 1 *OfiS2 7 
&t>*3 0K#tt&^n^*U9S e r*5)Ty r "X &tf 

5 e rfrbT h r -^OSeWOfcfcfcRtf-S *Lfc 0 

10151] #100/1 i opcRRj£«rii*SW^ti 

1 OmM Tris-HCl (pH8. 3), 5 OmM KC 
1, 1. 5mM MgCla, 2 5 0/^M d NT P, 5 
OngOSISDNA (Vh- 1 y s-pUC 1 9) , 2. 
5 u <£> Am p 1 iTaq (Perkin Elmer 
C e t u s) , RZfy°^^^-^^LtZo 1 /^Mfo 
(Dp h v - 3 r7^f*7-S^APCR4 y^-f ^-^^ 
trfS—O PC RE/Sifi 1 ^ 94ti:tl. 5^ffiom 
*oo2Eteo!fe, 9 4t£Ti$MIU 3 7C»:tr»llR 

ofc e «*?^-f ^^o^T^t*. 7 2Ct:tl O^PflO 
*#H*«R]E&«:tfofco 5 2 3 bpOPCRt*»t 
1. 6%<SM^:7^rn-^y^S:ffl^T3HI»L. fit 
*K*z:o P C REJtSfcisit* ^ ^ ^- t Ltftffl L 

[0 15 2] »ZOPCRSfii:^r»l ^ g« 
Sftjfc#--PCR£jS»Stf2 5 pmo 1 e <7)^JII£f& 
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77^7-phv-2«:7 0 7^-tltfffll^: 0 P 
C R&m*m~<D PGR RJ&Hov^TBBIR Ltz<D b Wi C 
T*ofc 0 mfcULT, *rOPCRRJSri*<b0 6 6 5 
b pOPCR4tt*77^7-p hv-1 
<OPCRKl£Ui3V>TttJ8U fLTlZOPCRK$ 
*^<07 3 7 b pOPCRMft^^^-APCR 

i h*(c^EgopcRRJSui3v^r^fflL/co »izg<op 

CRKl£*?>(7)L 1 7 2kb(7)PCR4St^«SU 
Hindlll SOTamHItMU f Lt*i:»» 

10 St h PM- 1 H«V ft 7 0 0 b pO 
Bfftf-£pUC 1 9^* ^-lHf-T^n-->^L^o E 
?'J&5£Lfc41BO* n->cort 2ffl* J jELv>T 3 -/RE 
^J*n- K^£DNAE^J**LTd3iK * LtpUC 
-RVh-PMl a t^Lfco 
[0 15 3] SiffiPM-1 H«V««0«0/<-v* 
a > SrfEtSI" £ fc* 5 *a^3g*Blf6 PCR77^v- 
*-fr*Lfco #PCRRlStt*EORJS*frk*Jf»«c 
Bt*frTTfft)Jifco /<-^3> TbJ 
s M7 P 7^7-phv-m4 (Val-7HArg- 

20 7 1) (ffliKaba fbi:J:i;*4#I) (E?(l 
4 6) MAPCR4*, iSDNAhttOp 
UC-RVh-PMl a k*HJU— PCRRj£Ki3V>T 
«JBLfco ^^lPCRR^^^)PCR4»^ffl 
SU * LT77^f 7-APCR 1 <h*t:iZPCRS: 
e*-*»t***^>fv-i: LT«fflL£ 0 IZPCR 
R^^OPCRMt^l. 6%fi» 4 ft7^n-xy 
^fcfll^TfllRU Hi ndlll RX/B amH I lz£ 0 
SHtU f ItpUCl 9i:t^7^n-^>^ttp 
UC-RVh-PMl b *%tZo 

30 [0154] ra^tctr, ge^RH^^^ v-p hv- 

nm (Asp-HGl n-1) (E?U1M§- : 4 7 ) R 
WIpUC-RVh-PMl b*«K;^y 3 > 

TcJ (pUC-RVh-PMl c) *f», KAIHft^ 
7^f7-phv-ra6 ( I 1 e - 4 8— M e t - 4 8 ) 

(E?!J#-§- : 4 8 ) ROSSIS pUC-RVh-PMlb 
^fflW-y'3> r dj (pUC-RVh-PMl 
d) ^Sii7°7 V - p h v - n mS«S p 

UC-RVh-PMl c tfflv^-ya > TeJ (p 

uc-RVh-PMi e) frLxm.mm&^j 

40 7-phv-m7 (Thr-28-^Ser-28,SO f 
Phe-29 — Ile-29) (E?iJ#"^ : 4 9) RXf 

mm puc-RVh-PMib im^xs*- v 3 > 

r f J (pUC-RVh-PMl f ) *#?fco W*l£H 

«v»*/^-v3> r f j <or^is?jam«:3 

[0 1 5 5] Soffit: h PM— 1 LmVffii& 

VPCRRJC&tflt^Wt^-ro h PM- 1 L 

«Vf«^<-/a y<DVm<Otz*>. CDR1M 
50 "/7^-pkv-l (E?iJ#* I 5 0). , CDR2# 
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l7 P 7^-pkv-2 (E?l]ft: 5 1) MXDR 
3M7'7^-pkv-3 (Efll** : 5 2 ) £^J& 
U f LT8MR^mt^ 1 2%tf')Tf))\<Tl 

[0 15 6] B5rie<7)<t 9(:lTPCRR$^o^ 0 m 
— PCRRJ^tMil / iMfo<7)pkv-37'7^v-jl 

«bO3 5 0 bpOPCR4S»S:l. 5 %1Bdtt.E7 #n 
-*y;u*fflv*Ttt»U *LT*HPCRRfi>Ui3lt 

OPCR4*»t»»U BamHlWHindlll 
"CiSffcU tLTCDRS^MStLfcDNAmt 
£ 5 0 0 b pKff>t£DNAK?iJ&^co£a6Kp UC 1 9 

[0 15 7] ELv^K3nj**«t i-T^X^ KDNASrW 
5eU * LT^cOPCRRlSHioMt^ilffiDNAt LT 
ttJBLfco *=PCRRl£Hi3V^r 2 5 pmo 1 e 

RVA P C R 4 t 
tz 0 P C R RJ£^^ O P C R t ftf ^fS I , -t L 

t7°7^7-p k v- 1 t&\zmmp cRRi&iz&ifz 

^^f^-tUUfflLfco mifcULT, HOPCRJS 

£^^^PCR4»tAPCRl 

£P CRR/SKi3lt£*/^'f -r-b LTttffiLfco 

[0 15 8] »EPCREE*5>^)9 7 2 b pOPCR 
U BamHlMH i n dill \Z± 
ftU f Lt DNAE?iJ^Of:46i: p U C 1 9 
^u-~>^L£o CDR 2««U45V^TB(UH** 1 B» 
Sit, S <b i: 2 iOP C REj£«S-C*o fc e jfc*p 
CRRJ©RV»-bPCRK«5Jw^v^T, pUC19^* 
^-(i^o-->^Sitfc*5EPCRRJ£*^OPCR 
±*»t»aDNAtLT««Lfco K^PCRRSi: 
£\t*X-f?<i tip k v - 2 RD f APCR4 "C*o 
fco fAPCRS^^PCRMft^i^U f L 
TAPCR 1 y^-f^-i:*U*-tPCRjElE^i5lt* 
^-f^-tLtttfflUo »tPCRKJ£*^WPC 
R»S**fllSU BamHIStfH i ndlll \Z X *) 
vMLU f 1X 5 0 0 b pDNAWfH-*DNAE?iJft5fe 
<7)f:^CpUC 1 9tc^^^n-->^L^o K^Jifee 
Ltz 5ffl<7)^ n->(7)|*i2fflO^ o->t6 ? IELv^DNA 
K?iJ«r3£LTv*fco :o^n-^pUC-RVl-P 
Ml a tfa-T&o iOHE9U*BE?iJ#-?- : 5 5 C^to 

[0 15 9] ffllWtfc b PM- 1 L«V*«*Mfe«V< 
-v 3 XDftSkntztb, ^^m^y^^- p v k - m 

1 (Se?iJ#^: 5 3) Sr-MiLfco PCRR$li«« 

u«rffioa»)"C*ofco »-PCR J RStci3v>r. 

W$%b-fH p k v -m 1 (Phe-71-Tyr- 
7 1) SMPCR4 7 P 7^v-^iiDNAtttO 
pUC-RVl-PMla fc^Utt/SLfco S^PCR 
Rja>3&»?>^PCR*ft»«:«»»L. ^LTAPCRiy 
5>fv-t*i:»zPCR^'fv-t:i5iti7 r 5'fv 
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-tUttfflLfco *rPCRRJ£*t>OPCRtia» 
^ffiSU BamHI RtfH i n d III IZ£ *)ffiitL, 
•eLTDNAE?iJft5cOTt«!)UpUC 1 9W^n- 
->^L£o :o^n->ipUC-RVl-PMlb 

[0160] ggttgi 8 . &fc±m£ &titzti&± m$m 
mm*x, %mz**:z>tztb<D\i hh b>ffpfr^* 
Hftffl (hcmv) 2lE±rLg-n±fiil^l£ *-<pfts» 

(Ell) 

70 +>7PM-ia#^L*Vf««:3 - Kt^DNASf 
frRtf*^ 7PM-lR#OH«lV««S:3 - KlT&D 
N Al£f>t£> -E-tt^tL. «*L«WBIft*-eii b « L«Xl± 

%9t/<^*- (il^tSS^^t) HCMV-Vl -K 
C«WHCMV-Vh -HCy li:if#AUo 
[0 16 1] RHCMVM^^ 9-<Oft9Si<Otzib<D9P 
SH&ffittii, Maeda^>. Human Antibo 
dies and Hybridomas (1991) 
2 i 1 2 4 - 1 3 4 ;C. A. Kettleborou 

20 gh^ Protein Engeneering(l 
991) 41773-783 K&«S*l"CV>* 0 
^lipSV2neo (P. J. Southern e 
t al. , ]. Mol. Appl. Genet. (1 
982) 1:327-341) C*fi|*tl, ^LT^ 
g^nr'J >\.mX\tm%<o^V^)V(T)UW-<r>tzib\z\i 
ht^F^^n-)^;u (HCMV) yn^^-JV 
(M. Boshart^Cell (19 
85) 41 : 521-530) Sr^f-f^o 
[0 16 2] L h *C«* (T. 

50 H. Rabbi tts^ Carr, TOP. Micr 

0 b i o 1 . Immu nol. (1984) 114:1 
6 6-171) Kny/ADNA^*U * 
LTHiRfta^^ ^-li^ b y - 1 C*« (N. Tak 
ahashi^ Cei 1 (1982) 29:671- 
6 7 9) *3-KtSyyADNAmt^o -*t<b 

?IJS«* >f ^t^iJit*— »tt (transient) 
»Slft tWcS & fc * K "T * Z t iflX # * o 

[0163] gjfcffil 9 . &fc±ME 3 *t fcffift * m$m 

9-\g (HEF-la) yn^-^-^gfflf^,^^ 
g-OfEgj (H8RUH9) 

k: b * # , ;-*<7 p 7- K • f- • Jin>y- v a > • y 

(HEF-la) littfi»*SfiS0 1 

o-c** 0 ^^^^i^3i^:^^fo«lJ!&■T*»5lSi^a 0 

F-l fl yn^-^— x>;N>t-OC?ftttliSV 
4 0fr^yn^-^--jr.>^>^-<7)-ettHJt-<T^ 

1 0 0ffiTC*4 (D. W. K i mb. Gene (199 
0) 91:217-223; &XTT. Ue t s u k i 

50 ^ J. Biol. Chem. (1989) 264:5 
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7 9 1 - 5 7 9 8) o 

[0 164] 2. 5kb<7)HEF- 1 a ^ 

1. 5 kb<7)DN As $-x^v>t033bp, >f 
> hn>4 3 ^9 4 3 b p, ar>**zii^y>oft4DO» 
Wl0bp*«i o ^2. 5kbOHi ndlll 
-EcoR Iifrt'/7X5KpEF321-CAT 

(D. W. Kira^ Gene (1990) 91121 
7 - 2 2 3 ; RIKT. U e t s u k i J. Bio 
1. Chem, (1989) 264:5791-579 
8) 35*$>SJl)fflU ^ItpdKCR^^^- (M. T 
suchiya^, Embo J. (1987) 6:6 
11-616) , K. O' Hara«b, Proc. Na 
t 1 . Acad. Sci. USA Vol.78, N 
o. 3, 1527-1531, (1981), (R. F 
ukunaga£>> Proc. Nat 1. Acad. S 
ci. USA Val. 81, 5086-5090 (1 
9 8 4))i:?n-i>yu, SV4 0Myn^^ 
--Jl>/n>^-£^T1-&#j3 OObpCOHindll 
I -EcoR Iifr^ilMtpTEF- 1 ifttzo 

[0165] pTEF-1 £EcoR I T^MLU K 1 e 
n o w#U > * )l>— <i > U ^LTH i nd 

III U >*-U*»L7t 0 ClOf£fift$*i£PTE 
F-l^^ ^-DNA^ib^ 1 . 6kb<7)H i n d 1 1 I - 
Sma I»r)t«:SJl3fflLfco HCMV-1 2h-g y l 
^EcoRHCJ: 0»^^tL. K 1 e n o w#'j > 7 

*JS«l5(Zi3^r^»LfcHCMV- 1 2 h-g 
yl*^7^^KHCMV-12h-gy 1 ( A E 
2) *ft«Lfc 0 

[0 1 6 6] 77A< KHCMV- 1 2 h-g y 1 (A 
E2) SrEcoR I "CrftffcU K 1 e n ow^'J>7-Hf 
T7 4 fr-J ^LTH i ndlll tMftLfco * 

h a - 1 C«#*3- Kt5DNAEM**#tS»7 
kbOSff)t£, HEF-la^n^-^— xw\H- 
*##i-^fTlEcO 1 . 6kb Hi ndlll -Small 
M-KJtttLTHEF- 12h-g y 1 fcfffco -O^^ 
*-*<DHEF- 1 a7*nt-^- • x>/»>-^-^ 
ti, 5' -mmz&-t2> 3 8 0 b p<7)DNA^il, p 

tef-1 +o-ettfcra— e*o^ 0 Hi ndin -b 

amH iBffrt LT#ttt£^OH§lVffi»i, IfeOH 
m v « It t # Jb K *:t*tS4p 

[0 16 7] W«#H«V«tt*^#-**H i ndlll 
-B amH I DNAKrJt* p UC-RVh-PMl a, 
pUC-RVh-PM 1 b, pUC-RVh-PMl 
c, pUC-RVh-PMl d, pUC-RVh-PM 
1 eStfpUC-RVh-PMl f m*M7) frhQ 
I) WL, -e-LT*UBO:/9*5 KHEF-1 2 h-gy 
lOHi ndlll -B amH I*M£fci»ALT, **l-P 
*l#£5i^?-RVh-PMl a, RVh-PMlb, 
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RVh-PMlc, RVh-PMld, RVh-PMl 
e, aMVh-PMl f Sr»fc 0 M^^^-RVh 
-PMla, RVh-PMlb, RVh-PMlc, R 
Vh-PMl e, a^RVh-PMl f . ife^dHEF 
-PMh-g y Hi. *ix-r*L?fl||*b hPM- 1 H 
■vM^-y^raJ, TbJ , TcJ , TdJ , 
TeJ Xtr r £ J . Mi:7^XPM- 1 HilVH^ 

[0 16 8] LfjU&SR^ *-HEF- 1 2 k-gk* 
70 VmiThtztb, HEF-l^n^-^— x>^>f 
-a«***1-*ft3. OkbOPvuI-Hi ndlll 
ffiffr^HEF-l 2h-gy l^JjaiU f IT^i 
CT5tri3V^T^mt^:HCMV-Lill§il^^^-HC 
MV- 1 2 k-g k#*<bO&7. 7kbC0P v u I -H i 
ndlll BfM-^aifeLTHEF - 1 2 k-gkiftto 

h«m^^-hef-i 2h- g7 Kom^tmm 

Hi ndlll -BamHIUffrt lt#ftt^HE 

f- 1 2 k-g k*<DLmvmm*moLmvmmtm 

20 PMh-gylii, HEF-12h-gyl (0 8) O 
EF 1 a yu^-?-H*£ (Pvul-Hindlll »f 
tf") i:it)HCMV-pmh-g y lOHCHV/D^ 
(Pvul-Hindlll BfM") £fi£&* 

[0 16 9] Wt«H h LflV||^^^*1-^H i n d 
III — B amH I DNA ®fM" SrpUC — RV 1 — PM1 
a^pUC-RVl-PMlb (H*&fl!!7) frhty*) 
fflU f ITHEF-l 2 k-gkOH i ndlll -B 
amH At, ^tl^fl^^? * - R V 1 - 

30 PM1 aWRVl-PMl b ftS^* *-R 

V 1 - PM 1 aWRV 1 -PM 1 b> MCHEF- 
PMK-gk(i-e-tt^*tW*S:t: H*va« Taj R 
IF l~bj , fm:T»)^PM-l L«LV***#-r 
& 0 KHEF-PMK-gkl±, HEF 

-12k-gk (0 9) OEF1 a-/n^-?-H*£ 

(Pvul-Hi ndlll Wffi*) CJ:9HCMV-pm 
ka-g kOHCMV/n^e-^-^J* (P v u I -H 

i ndlll Srfr) im%&!LZ>Ztlz£t)i>?SLLtzi><r) 

40 [0170] gtffiffj 1 0 . ite^iME g itfcffift:* C H 

o^fla4 3 'eiSv^^'e%ag-^^7t:^o, frPfisv4 0 

7* I/- Hx?g?— tf (dhfr) jjfe?-fcJBv>&^ 
^ ? -OffiR (H 1 0 RXfm 1 1 ) 
S V4 0i»yn^-^-^t,x>;N>t- 
-thtztb^ 77X^KpSV2-dhf r (S. Sub 
ramani^ Mol. Cell. Biol. (19 
81) 1:854-864) (ATCC 3 3 6 9 4) * 
S p h IMP v ull-CfflrtfcU K 1 e now#'J * 7 

so — et7o- >u f uaea«Upsv2- 
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d h f r-AE£#£ (010) o HCMVyo^-^ 

7kbOEcoR iBrfr*. EcoR I Ui4«»i8ftUJ: *) 
HCMV-PMh-g 7 1 hfrtyn&LfZo -OBfM* 

EcoRI-MftpSV2-dh f r-AECSfel 
TDHFR-AE-PMh-gy 1 £r#fc 0 
[0171] HEF-1 ffT'D't-^ je.>/\>"9- — 

SLfc (Ell 1 £#KS o HCMV-1 2h-g 
r l(Cft*i"*ft3. 7kb<7)EcoR I 8lrjt£> EcoR I 
-fHfbpSV2-dh f r-AEtagLTDHFR- 
AE-12h-gyl * Wfco DHFE-AE- 1 2 h 
-gy 1 *(Od h f rE59^*< BamH B 
amH I iZXZUfrmit, Klenow^^7-tfC 

i*7-f^->f vatfieawujiiji^Lfco dhf 

r c DNA£^#-T&#j4kbOP vul-BamHI 
Bf M" «1 <D$tM £ iXTtr DHFR-AE - 1 2 h-gy 1 
*P>«||JH1U f Lr**«l 2Ki*v>Tfi*LfcRV 

h-PMl f - 4 /^<b Oft 3 kb<7) P v u I - B amH I 
Bf^CaiSlTDHFR-AE-RVh-PMl f *f# 

PM-l St#<0*iiOfc*^«ffli-^ C t * & 0 
[0172] jgjfeffJ 1 1 . fflgricfc b PM- lj^tfoa 

h PM- 1 OLaaVHttSrfta-r^^HEF 

- 1 a^<9 9- C O S ffllfttc WB»?gg<E» ( c o - t 
ransfect) L£ c **»Ht LT*^ 7 PM- 
lgt#OL«RVH««:ISai"^#HEF-l 

-j) COS Wiaa^H^gCife L fee 3Bf£, HfiSt 

s ttfr c o s «ma» h <omm * > ^-ltelisa 

J: *9 (l) ±}|ti:fftt4t b I gGttftOiJ:o 
Rtf (2) IL-6Ri:^t^f<7)I gGOl 

LISAKJ:^ b I L-6 R^cOb b I L-60fS 

[0 17 3] Wmfct hPM- 1 L«*«ai-*2« 
m<Os<? 9-O—Jj (RV1-PM1 aXliRVl-P 
Mlb) S^^7PM-1 HmZ^R-fh^? 9- 

(HCMV-PMh-gy 1) \ZX *) OOS W&*W% 

mntzm-tzztizx o> bkupm-i lsiv 

^r^7PM-l LaaVHfKSrl&ai-**^^^ 

- (HCMV-PMka-gkMHCMV-PMh- 

gyi) ta^^Mi^o ^«^ cos » 

> Taj L§Itra^T-*&<l 
L£ 0 t^t^^ ? 'b> BK^hPM-1 L«0/<- 
V3> TbJ (iIL-6R^O»-&fi6**K»U««FL 
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x-;i.77-> (CAMPAHTH-lH^fc*l:«» 
$tt/:HhREI*Cffftt^) *Wny> 
hREia^^^PM-lt^Sftt^)) ^co^ftti 

[0 17 4] SflMcfc h L«Vf«^-y'3> Taj 
IL-6R^t^^i*t:^"Cv^^PM 

cr>T\ WflUKt h PM- 1 L«V«jW>1Efc4^- v 
70 3 >oKW-avf^««iiTte4^ofco WflMtfc h pm- 

fcj3V*T. ffiffJS^ h PM- 1 L«V««OA-y*3 
> Taj Srttfcffl^fco 

[0175] »Hi«t hPM-i nm<o^^^>em 

m<V<? 9 -co lo (RVh-PMla, RVh-PM 
lb, RVh-PMlc, RVh-PMld, RVh- 
PM 1 eX(iRVh-PMl f ) RWWffi&t hPM- 
1 L§I<^-V3> Taj *$mtZ>s<9 9- (RV 

i-PMia) ta>? co s mmiwimfcnfc&i-z z 

20 t\Z£Y), SiftbhPM~l Hf*VlS«0 6«S<7) 
/<-ya>*IMILfco ffllfc*, ^^7PM-1 Lit 

au f H«t«ai-&#^^^- (HEF-PMk-gk 

aiFHEF-PMh-gy 1) KJ:oTtrai$^JtlE» 
Lfco *fflS^COStt±it^ffl^^fff-^^ 
^-^^KitU^ I L-6 R-^Oft^Hov^T<oa8 
56Ui3V*T. ffiftthPM-1 LI1<7V*-V3> 
Taj aOWdSttbPM-l HlI<7>/*-v 3 > 
r f J i±. ^^7PM-l LURVHikB^o 
fco ^r^7PM- l^fc^Jt^Kib^T. ffifJ&fc h 
50 PM- l H«oft0 5ia^A-y3 >+BM^ h P 
M- 1 L»^-y # 3> Taj ti«4roegE-Cfi:TL 
fc I L-6 R^O$t^Sr^L^o 
[0 17 6] ^<7)^T ^ -^-^ltlS'r^^^^ 

PM-iSL#sw»in h pm- i jft&fr cos wa 

COS W^^ft^l 00kd*7 b**7 
Rftit&ttlt (Am icon) £fflv>Titlf& Lfco SIS 
L/:^i^7*nr^ >AT:*fn-x (A f f i G e 1 P 
rote in A MA PSII + 7 h> BioRad) 

-Y >A7^n-x*5Ai:«fflLfco * 9 * * 1 

LT70nn>-t>H/-^- (Cent r i con 
1 0, Am icon) £ffl^Ti|iffi}££ P B S KSSx 

[0 17 7] ^5PM-lft#, SW»ffiti H« 
V««^/<-y*3> Taj fcW«*fc bHWVflH*^* 
50 -V3>raJ, TbJ , TcJ , fdj , TeJXti 
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t>^^Wfio/: Q LfflcO Taj /<-vh> + H 
SIO r £ J /^-y 3 >«ib^i:f h PM 

- l#t#T*£>o*: 0 ^co&Ofi. **?PM- li/Litt 

I L - 6 RCfS^f^ (013) o 

L-6R^^i-^<7)?:ias-r^ (mi 4) o nm&t 

hLiIV^O^-v 3 > Taj t OS/^^iS^T, 
hHiIVfflitO/<-v 3 > TbJ Rlf TeJ li 

^X** 7PM- 1 ft v> 0 ffifj&fc: h L 

§1V^£0^-V3> Taj tcoa^^ib^^T. /<- 
V3> TcJ S(f TdJ (±1 L-6Rk^fiSEO*^ 

Taj (iIL-6Rt<7)f^JS^^^to 
[0178] ^ifcfflj 1 2 . ftgl/^ta&tSfcftO 

Iflgj&e h PM- 1 v«ttw>flgjE 

ffi#J&e h PM- 1 L«XtfH«OVS« (Efll* 
54SU r 55) O'J -^-ETUSr^- Kt^DNA 

4 c DNA£PCR7^^v-£JB^TB^n-->^ 
L*r 0 L$I&tfH§IO|&m^*~-RV 1-PM1 a5 
VRVh-PMl f t COS Wftt:Wi»iKfe»lfco 
4 8^B«> ^RNA^lSl (Chirgwin^ 
Biochemistry (1979) 18:5294 

- 5 2 9 9) > *LT^**#i#V^ttOP CR^-n 
~>^Kov>Tffi*fcL£J: i CLt-$cDNA^ 
fc6i:5//gO^RNAtfflV^ e 3i«OPCRy7 
^-£!S:itU fLT*«Lfco LEV-PI (E?J 

ft: 6 0) SVHEV-Pi (E?iJ#-^ : 5 8) (ix 

T^^f* K^-E^JS^B amH iSMSfc^U -t L 

[0179] HEV-P2 (BB?U#-§- ! 5 9) liHi n 
dill »ttai;ATG5IJS3K>0«fOKo2ak3> 
■fc>**Efll***U -eLTLilS^HSlOV^cO 
^*0«*y9'f7-tLT«fflLfc. 100/ilfo 
<7>PCRKfi?Wi2 OmM Tris-HCl (pH8. 
8), lOmM KC1, 1 OmM (NH4 ) 2 S0 4 , 2 
mMMgS04, 0. l%Triton X-10 0, 
0. l//g<7)BSA, 2 5 0 //M d NT P, 2. 5u 
OVent DNA^'J^7-t* (B i o. Labs, 
U. K. ) , 5 0%O-$cDNAMraMCl 
0 0 pmo 1 efoolJJ^^-Mft*^^ 
-Sr-grtTLfco #PCRfa-yii5 0^ 1 OfiEr4-ea 
f Lt94'Cl:tl. 5^MO**0OSeitof^ 9 
4tl:TlM 5 0ti:tl»BM7 2T:i:Tl^ 

10»HIO^-FUo L«va«S:tft&4 
0 8 b p O P C RtJSfcSVH « VWt^tt* 4 4 



(25) iftHfJ^ 5-227970 

4bpOPCR4«»*. 2. 0%i» < S73!fu-xy 
^*fljv*T*l«U tUBaraHIMH i n d III 

*)mitU fLtpUCl 9^*-U^:/*n- 
->^L, -tfl-PtipUC-RV 1 -PM1 a-3W 
pUC-RVh-PMl f-3 Sr»fc 0 
[0 18 0] Wffif&t hPM-1 L«R0 f H||OV« 
«o d n a eyij «±^*«J ft ^ -/ 7 4 X K ^ - iZR XfT 
* •t7'^-M^Mt^ - b h friz ft o (EEI 
: 5 4X0*5 5 *#Sg^)C t) o L SI V 
70 n-^><7)SB<a:tiBi«JS^Ii>ffiffl$tLftv^ (mRNAOftl 

0%) a*. Kmvmm^zfth^ummmst^mm 

(mRNA^9 0%) 0 i^t^^^y 
>^* f »»*e b PM- fcfc 
<bL£ 0 V*«OW 4^ ^9 ^ y > / Ht * 
^yy^fX- K^-gCftSrPCRftUJ: 0^*L 
HilVffiJ^Uov^T. tJ^^-NEW-SP 

1 (EyiJS*: 6 1) RtftJ^^^-NEW-SP 

2 (E?!l*-9-6 2) «r^L^ 0 ^coy'y 4 v-liDN 
AE^iJTGGGTG A G A £ D N AE?!|T G G GT 

20 T PCRR£<7)*ttiicDNAO^ 
n - - > 7 v> T«Tf B LtzMtyXbofz fr\ SSSJ D N 
Aii5 OngCOpUC-RVh-PMl f - 3 X$> *) , ^ 
Lf/7^v-|±HEV-P2tNEW-SP2, X\* 
HE F-P 1 t NEW— S P 1 <0^-fflfrr*i>otz 0 
[0 18 1] 21BOPCRRj£j$^OPCR£/»4r2 

%mk&Tifu~-*r)v*m^xmmL, ^ltpcr 

MlfeKfolzid^xQimLtZo 0. 5 gOfg-P C R£ 
9 8^1 (OPCREJtM^SA-y h 
OVe n t DNA#U>9-*t9 4tt:t2m 
50 5 0 < C[:t2»rW7 2lCUT5 53*IBH >^r^-^- h 
U f Lt^l: 1 0 0 pmo 1 efo<7)HEV-P 1 ^ 
7^v-S(fHEV-P2 7'7^v-^Dx.^ 0 PCR 

fa-^30/i 1 (7>8;r4"elv\ ^LT9 4 < c^ri 

5 OTCtCT l^WS.^7 2VIZX 1^H<0 2 5* 
>f ^OPCRK^Ht. <tLT&£7 2t;KT 1 O^ffl 

[0 18 2] B»i:Lt, ffit^t: h PM- 1 L«V 
H*£*co*7^ X- Kt-f^JPCR7 7^-R 
E I - S P 1 (E?y#^ : 6 3 ) StfR E I - S P 2 

40 (E?!l#*: 6 4) tffl^TR*Lfco R7^>fv-tt 
DNAE^'JC AG GTA AG G £DNAE?!IC AG 
G A A AGGCtx.^ «PCR4ft», ~Tft;b*> 
L«V««Kov*T0 4 0 8 b p <DDN AirJt&tfHiB 
V««i:o^T0 4 4 4 b p<ODNABfM*S:2. 0 %fi 
j»*T^n-xy;vSrfflv^TffiS!iL, Hindlll 
BamHIi:i»)iHftU * LTEyUftSOfc* p U C 
1 9 K*r-??U-~y>f\^tZo RVh-PMl f OH i 
ndlll -B amH I Witii. pUC-RVh-PMl 
f-40Hindlll -B amH I»«tlJftx.4i 

50 tt:i^ RVh-PMl f-4*Wfco BP^ffitlhP 
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(26) 

49 

H- 1 LSiVfB«0>r > FD>«i^/:M-y 3 > 
Taj OE?»J*BeW#*5 7K3*U WflWtfc hPM- 

1 H«V**WK > hn>i«*Sftfc;<-y a > 
T f J ^K?iJ£K?JS-S§- 5 6 U3*1- 0 

[0 18 3] 

S#ffiJ 1 . K- v MT 1 8 <PfE» 

h I L-6 RUtf-T^y -^;ujjt# Sr^g-f* 

/w/y K--**fMM-*fc** ftSBtLt, fflJfom 10 

ffiUfc Y I L-6 R*^1-*^9*T«Bft***5|»fc 
LtftSL/:o i-ite*). Y. Hi rata^ J . I 
mmunol. Vol. 1 4 3, 2 9 0 0 - 2 9 0 6 

( 1 9 8 9) HBB^SlxTV^y^^^ KpZipne 
o I L-6R*tft^tv^^T«CTLL 
-2 (ATCC T I B 2 1 4) \Z Yy >xy^^ Y 
L, 4f^fK^MfSl:ffioTG4 1 8£fflv*T 
^^>j-->^i-&ii:^J:i!)JWIft*fc>)tt3 0, 00 
01BOI L-6R*Mt^»W:o 
*CTBC3i:fttio 20 

[0 18 4] CTBC3»IS*tfti:^tRPMI 1 
6 4 04>t^fl, -e-Lr*«ffllB«:PBS*«*iCJt 
4 EltSfeS^L, fLtlXlO 7 1@<7)#fflj&£C 5 7 B L 
/67-)xc»iiWUMSftl^o ioftffiflR 
ftliliaBi:ilil6aKi:^:otffo^o -o&^S 

^'JxfU^^'J 3 U lfflUa* 

-->^L7to I L-6R!M£fc hTfflft#J URKA 
T (ATCC CRL 8163) Sr. 7°7^^ KpZ 30 
ipneo IL-6RKJ:I) HR# h7>^7xM 

*s^ioo, ooo«oiL-6RS»ani 

lfe**»7to £0*fflB&*£N J BC8 bftZLtio 

[01851 NP-4 0r*SSl?tN J BC 8 SrB 
•1-436*L*LNP-4 0"Cfflll&»#Lfc J URKAT 

n-vffcL^LTMT 1 8 fctfr£L£ 0 ^W/'J K-^ 
MT 1 8(i. XSISEflfKa^iftXfiaWWaSfur^^ 
* h*ft<a«> tt: 1 9 9 0^7^10 Bi:ill*»* 40 

2 9 9 9t (FERM BP- 2 9 9 9) t Lt*lt? 

[0186] 2 . M^'J K-7PM1 <PfE» 

h I L-6R^Wi->2)^e/^n-^;wtfL«:5:^-r^ 

-6 R^W:tTattiL^o 3 X 1 0 9 liOH h# 
StfflfflJfe (I L-6 R£jSHM&) Srlml01%v^h- 
>, 1 OmMb 'Jx^-A'T^ >ifS3fi£ (pH7. 4), 
0. 1 5M N a C 1 S^lmMPMS F (7xx;Mf 



#^¥5 - 2 2 7 9 7 0 

50 

^^ ICfc^TPSSLfc^rU K-7MT 1 8 

\zl y)±m^*itzUT 1 8#tfls:£, yn^y7>"CjS6 
ftSttfc-tr^r n-X4 B (Pharmacia) Ct 

[0187] :OMT18t)ift^-t77n-^4B* 

4B±OMTl 8trtff^«rE^T*ffcLfcI L-6R^g 
£-$*fco "b7rn-^4Bi:*»*«i:»*LfcM 
Sr«fe»-Bfe*L. fUSepharose4B tCMT 1 
8ttM^lt^l/:I L-6R^MH^ Itfffl 

n k i tu 4 a m \z t> tz y) m.m n l 0 * k , 

P 3 U 1 i:il**Lftfco it^l«^J:^:i 

a^'j-i>yu. **±»ao f o. oi mi 

£OProteinG-b77n- X (Pharmaci 
a) £rS^LT±rff*^&*£^n7U >£P r o t e i 
nG-t7 7n-^|:|f*Ufc 0 
[0 18 8] flfc*. 35 s-^f*->i:i ^rtSMMRS 
tt/c 1 0 n flOU 2 6 6<BJ!&*iSfRL; LTMT 1 8 
^•b77n-^4Btfflv>t IL-6R^77^r 
^HL/: 0 35 S-*f-*->^«Mfc&#lrt: I L 

-6R«r. ft^nyj>^ltv^±S^Pro 
t e i nG-t7ra-xm $*ftifcl**L», It 
ft«S:SDS-PAGEt:J:^1ffLfco <"OJB*, I 
L - 6 R 1 «*>/W 

fc« K-tPM 1 liltftiRftttlXSi 

W^Br^*^* F^Otti: 1 9 9 0^7fllOB 
«XflNfe#*2 9 9 8^ (FERM BP-299 
8) fc Lr$ft$tL7^o 

[0189] 3 . /N^yij K-7AUK 12-2 

0, AUK64-7 R^A U K 1 4 6 - 1 5 <PfE» 
Mlt LTPT^Iil L-6 R (SR 3 4 4) Y 
asukawa, K. h<D^ J. Biochem. 1 0 
_8, 673-676, 1 9 9 0 , KIBttS flX^^m 
C^tPSL^o N-**H 3 4 5fl 

On KV^jt^ K > K J: «9S&£tlTV>& IL-6R 
c DNAS:^tt-6^X5 KpECEd 
hfr344£CHO (5E27) W:h7>^7x 

h ±.Yff £ H F — L abll <*V-) Ui^IlLtL 
TBlue-5 PW^77AMP heny I - 5 PW# 
OflSiLfco »«$*LfcpT»ttI L-6RliS 
DS-PAGE"C*wO K**Lfco 

[0 19 0] flt14 BALB/c AnNC r jv^ (0 
*^U7) lBoMIfilOjug/v^^tL 
TFreund^Tvx^n (B a c t o Ad 
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tfcmW-S - 2 2 7 9 7 0 



51 52 
juvant Complete H 3 7 R a, D i f 
co) fc#Uj£TiJ£ftfU *LX*tl?tim®<Dim<0 
2illWa^3am*iC, FreundOWv^ 
> h (Bacto Adjuvant Incompl 
ete Freund, Difco) k*l:Hi«)ftft 

Wti(Sz:iiiao f »=lilii*pftftt LT&TriWL^o 
[0 19 1] JR»ftftflKf« (^E@v±W) li»=@ffiW 

WMI*i:J:l)«ll»i:*llU fUGoldsmi w 
th, P. K. , Analytical Bioche 
mi sty, 1 1 7 , 53-60, 1981, Uffi<RS 
fitv^^ft^oTEL I SAftUi »)4MrLfco "f 
SR 3 4 4 (0. 1 /ig/ml) KJ^n-bS 
tU^/V- h £ 1 %B S AIZX *) ru y ? U f LTSt 
IfiO^^tl^^Sr^tL^Snx^o SR 3 4 4 i:g^ 
Lfc^** I gGS:^fi:-v»)X I gG/7^'J 
W7r>-tf (A/P) (ZYMED) JgLXfT frU *) 
(Sigraa-104) ifflv^t 
SljeLfco JfiL7»*<7>jft-SR3 4 4jnl#OiiJnS:«BL 20 
fcflfe^ .«*Mfc*«ft*e> 3 Bfcfc, 5KBALB/C 

(P 3 U 1 ) ^2511 OJt^T-rS^U PEG 1 50 
OSrffl^Ttt'&U {•LT2 0 0 0*O«)xW0. 
7 - l . 1 x i o 6 «/ ^ ^;wo^J!&iftJS"C^# L 

tZo 

[0 19 2] Vx-frfrbVltiti, SR 3 4 4i:iB^t 
^tfih(DW3^^X (R3 4 4|gfScT y-tr-f bfo-f 
Z>m—'XX? } ) , MSR3 4 4 t I L-6 
Rt^tBit^H^t6*i:ov^ (1L-6 50 
/slL6 RfrfrffiST? -fc^f (RB I A) KJ:&) * 
^ i; -~>?LfZo f£—9tx?V -~>?&2 4 om<o 

3 6m<om^^^ii>^h LfZo JiteoSR 3 4 4E 

atr^-t-f it&om^Lrftvtzo ^*~oi/tv**ig 

(Cappel) (lyug/ml) J: n — b %iltz~f 
U- h (MaxiSorp, Nunc) *l%BSAi: 
i »5 7'n y * U -t It 1 0 0 fx 1 /»> jh;K7VW -/'J 

h LtZo -fV- Y Zm&Lfzik, 20ng/ 40 
inlOSR 3 4 4 *^x^l:lDx., LTMffil-T 1 B$fi] 

EJ*J 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 

[0197] mm^ : 2 : -*« 

E?0*>fiS : 39 ^ny- : mm. 

&n<om:W& * E?«o«« : ^dna 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 
[0198] E?8#* : 3 50 EfllOftS : 40 



* [0 19 3] ±«(Cft*-t*B5ejk*nfc«t#^J: 9« 
feZtltzSR 3 4 4<7)f4, 7tf y hjjiSR 3 4 4 I g 
G (#2, 5// g/ml) , ^^<D^\£ y h I g G — T 
**7r*~ (A/P) ( 1:3 0 0 0, Ta 
go) RT/mn (lmg/ml, Sigma-104) <D}& 
ttk ifelttC^-tiUflK 4 0 5 -6 0 0r»"eoiRjteSO8B 
j6CJ:^il/:o irlEOR B I A«±*0«U LTlf o 
tz 0 MT 1 8j/t^T*3- h Ltz-fls- h£ 1 00ng/ 
mlcOSR344 (1 0 0 /i "CMfcU -t L 

rifict l B#[8H >#jl^- 3 yZft^fzo y'v-Y 
ZtfcfrLtzfe, 5 0// 1 /^j^KTVWTU K-v^fg 
±»R^5 0 ^ 1 /«)xWMf>- I L-6^^#: 
(2 0ng/ml) Sr^tt-PtLO^i^niSl^FicJjpx., -f- 
Lt^xj^fSUt 1 B#KK >^^- h L£<> 
[0 19 4] X h U"/hT tfv>-A/P (117 0 0 
0, PIERCE) RtWJGB+iaMl (S i gma - 1 

0 4) fciSsJuU 4 0 5 - 6 0 0nm-C^R*SS:?JB^t' 
^CfcKJ:^ SR 3 4 4i:iB^Ue*f>-IL- 

r ti:j: !)|»tt*n->**MfcU fUSR 3 4 4 k 

1 L-6 t<Dm&Zm^--fZ> 3ffi*V»f 7*) K— 
tit)^AUK12-20 ) AUK146-15 

RtfA U K 6 4 - 7 ; Mfcmc S R 3 4 4 k I L- 6 
IS^PliL^WN^/'J K-^n->AUK 1 8 1 

[0 19 5] 

IftWomm #SM3lit: h I L-6Rt:»t4»»ft 

WCDR^t h i l - 6 Rti^i-^^^^^ey ^n- 
t«OCDRi:J: ^ ll^i^tiO^o *I<7>ffi?t 

[0 19 6] 

[EW«] E?!l#-* : l 
E?iJcofi£ : 40 
E?yoia : «R 
: 

^'Dy- : ciitt 
E?iJo®^ : MDNA 



40 



39 
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(28) # H¥ 5-227970 

55 54 

eyjos : em *h-foy*-: km* 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 

[0199] K?iJ## : 4 *SJ*o& : -#§l 

ge^ijcoft $ : 43 h v - : Eiltt 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

[0200] BeyiJ#-§- : 5 ;o ★sioifc : -^ii 

SB^ijos ? : 40 v- : itii^ 

se^ijom : mm ★ Bfll oil : M d n a 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

[0201] mm^r : 6 &mv& : -*m 

iE^iJos $ : 37 h *oy- : itwK 

ie^ijcoa:^ is mivmn : ^sedna 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 

[0202] ae?ij#^- : 7 20 ♦ii<d|&; : 

se^ijoft ? : 41 WDy-: (till* 

se^ijoa:^ ♦ K?ijoa« : mdna 

ACTAGTCGAC ATGGGCWrCA AGATGGAGTC ACAKWYYCWG G 41 

[0203] mm^ : 8 : -#§I 

E^ijos $ : 41 h o ->•- : autt 

se^ijog! : mm * mm<nwm. : ^«dna 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

[0 2 0 4] mm^ : 9 30 *SIco& : 

K^iJoJI $ : 35 h v- : ESI« 

iE^iJOl!:^ BE^ijO^g : MDNA 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 

[0205] mm^ : 10 *SI<7>& : -#11 

IE^iJcoS $ : 37 ->*- : ita^ 

BE?ijoa:^m * mm<?>mm : mdna 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

[0 2 0 6] E?iJ«=-t : 11 40 iir$loSc : -*f* 

E^iJcoft $ : 38 h n v- : mm 

w.n<r>w.mm ^ mmv>m.M : mdna 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

[0 2 0 7] BE?iJ#-?- : 12 ♦filogc : 

iE?y<7)fi £ : 27 h *oy- : mm 

m^mimm ♦ m^mm : mdna 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
[0 2 0 8] E?iJ#"§- : 13 50 K?iJ<7)SS : 37 
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(29) <WfflW- 5-227970 

55 56 

m*)<vM : * b *° D v- : 

§lo& : -*« * E?"J<o«I : -s-jsdna 

EM 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 
[0 2 0 9] E9iJ#-f - : 14 *§I<o& : -*« 

E^iJcoS $ : 36 h #n : jgfllft 

E?!los!:#» * ffi?iJ<ott« : ^-sdna 

eh 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 

[0210] WW** : 15 io *$li<o& : -*« 

Be^'Jcoft $ : 37 b -fn v - : mWi 

mm<r>w.:mk ★ Eyfl©tt»:£-i8DNA 

B3I 

ACTAGTCGAC ATGMGWTGT GGTTAAACTG GGTTTTT 37 
[0211] E?iJ#-» : 16 -fril^lSc : -*« 

E£'J«ofi $ : 35 h-fn-/-: ttfflMfc 

E?'J<7)M : E?iJ<0fl^ " MDNA 

EH 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

[0212] mm* : 17 20 : -*« 

E?iJ<75S $ : 40 h sKo v*- : ttilflc 

EH 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

[0213] mm* : 18 : 

EHoft $ : 37 F#n*;-: E0U£ 

Eyyoii:«E * EH<*>«« : £-&dna 

EH 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 

[0214] mm* : 19 30 m%<oWi : -*« 

EH<og $ : 36 h #ny- : m.f&W. 

EH<aa:«* * EHoasi : #J£DNA 

EH 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 36 

[0215] mm* : 20 *SItf>& : -*« 

EHOfi 3 : 33 h * n v - : WM&. 

mi<om:mm ★ EftoW.#ADNA 

EH 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 33 

[0216] EH#* : 21 40 tYM?>& : — *tt 

EHofi $ : 40 h v - : fcjfcR 

EHos:«H* -fr EH<o«S : ^«DNA 

EH 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 40 

[021-7] mm* : 22 ♦§I<o& : -*« 

EHOft $ : 37 h #ny- : fifiMK 

E^iJOffl : ♦ EH<*>98 : MDNA 

mi 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 
[0 2 18] mm* : 23 50 EH<*>££ I 28 
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57 



58 



ae?yoa«:^DNA 



*D-> : P 12-k2 

: 1..60 sig peptide 
61.. 393 mat peptide 
[0 2 2 0] 



K9i 

GGATCCCGGG CCAGTGGATA GACAGATG 
[0219] mm^r : 24 

EjnjoS? : 393 

E^lJ^ttW 1 cDNA 10 

ism * 

K?|J 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 
Gly Ser Thr Gly Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 
Gly Gin Thr Pro Lys Leu Leu Me Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 
Leu Asn lie His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 
Glu I le Lys 
110 

[0221] HE?a#-§- : 25 40 $Lm& 



K?!lOftS : 405 

w.m<om : mm 

K?iJO«SS : cDNA 



?u-> : P 12-h2 
#fifc : 1..57 sig peptide 
58. .405 mat peptide 
[0 2 2 2] 



ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 
Met Gly Trp Ser Gly lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
-15 -10 -5 



28 



48 



96 



144 



192 



240 



288 



336 



384 



393 



48 
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59 

GTC CAC TCT GAG ATC CAG CTG CAG 
Val His Ser Glu I le Gin Leu Gin 
-1 5 
CCT GGG GCT TCA GTG AAG ATA TCC 
Pro Gly Ala Ser Val Lys Me Ser 

15 20 
ACT AGC TAT TAC ATA CAC TGG GTG 
Thr Ser Tyr Tyr lie His Trp Val 
30 35 
GAG TGG ATT GGA TAT ATT GAT CCT 
Glu Trp lie Gly Tyr lie Asp Pro 
50 

CAG AAA TTC AAG GGC AAG GCC ACA 
Gin Lys Phe Lys Gly Lys Ala Thr 
65 

ACA GCC TAC ATG CAT CTC AGC AGC 
Thr Ala Tyr Met His Leu Ser Ser 
80 85 
TAT TAC TGT GCA AGG GGG GGT AAC 
Tyr Tyr Cys Ala Arg Gly Gly Asn 

95 100 
ACT CTG GTC ACT GTC TCT GCA 
Thr Leu Val Thr Val Ser Ala 
110 115 
[0 2 2 3] mm^r : 26 
BE?iJOg£ : 381 

m^m : mtt 

b^uv- : mm 
mi<onm : cdna 



(31) 

60 

CAG TCT GGA CCT GAG CTG ATG AAG 
Gin Ser Gly Pro Glu Leu Met Lys 
10 

TGC AAG GCT TCT GGT TAC TCA TTC 
Cys Lys Ala Ser Gly Tyr Ser Phe 
25 

AAG CAG AGC CAT GGA AAG AGC CTT 
Lys Gin Ser His Gly Lys Ser Leu 
40 45 
TTC AAT GGT GGT ACT AGC TAC AAC 
Phe Asn Gly Gly Thr Ser Tyr Asn 

55 60 
TTG ACT GTT GAC AAA TCT TCC AGC 
Leu Thr Val Asp Lys Ser Ser Ser 

70 75 
CTG ACA TCT GAG GAC TCT GCA GTC 
Leu Thr Ser Glu Asp Ser Ala Val 
90 

CGC TTT GCT TAC TGG GGC CAA GGG 
Arg Phe Ala Tyr Trp Gly Gin Gly 
105 



9 n - v : p PM-k3 
3#gfc : 1..60 sig peptide 
61.. 381 mat peptide 
30 [0 2 2 4] 



#HJ¥5 - 2 2 7 9 7 0 



96 



ATG GTG TCC 
Met Val Ser 
-20 

GGT ACC AGA 
Gly Thr Arg 

GCC TCT CTG 
Ala Ser Leu 
15 

ATT AGC AGT 
I le Ser Ser 
30 

AAA CTC CTG 
Lys Leu Leu 
45 

AGG TTC AGT 
Arg Phe Ser 



TCA GCT CAG 
Ser Ala Gin 
-15 

TGT GAT ATC 
Cys Asp I le 
1 

GGA GAC AGA 
Gly Asp Arg 

TAT TTA AAC 
Tyr Leu Asn 

ATC TAC TAC 
I le Tyr Tyr 
50 

GGC AGT GGG 
Gly Ser Gly 
65 



TTC CTT 
Phe Leu 

CAG ATG 
Gin Met 

GTC ACC 
Val Thr 
20 

TGG TAT 
Trp Tyr 

35 
ACA TCA 
Thr Ser 

TCT GGA 
Ser Gly 



GGT CTC CTG TTG 
Gly Leu Leu Leu 
-10 

ACA CAG ACT ACA 
Thr Gin Thr Thr 
5 

ATC AGT TGC AGG 
I le Ser Cys Arg 

CAG CAG AAA CCA 
Gin Gin Lys Pro 
40 

AGA TTA CAC TCA 
Arg Leu His Ser 
55 

ACA GAT TAT TCT 
Thr Asp Tyr Ser 
70 



CTC TGT 
Leu Cys 

TCC TCC 
Ser Ser 
10 

GCA AGT 
Ala Ser 

25 
GAT GGA 
Asp Gly 

GGA GTC 
Gly Val 

CTC ACC 
Leu Thr 



TTT CAA 
Phe Gin 
-5 

CTG TCT 
Leu Ser 



144 



192 



240 



288 



336 



384 



405 



48 



96 



CAG GAC 144 
Gin Asp 

ACT ATT 192 
Thr lie 

CCA TCA 240 
Pro Ser 
60 

ATT AAC 288 
1 1 e Asn 
75 



-31- 



61 

AAC CTG GAG 
Asn Leu Glu 

ACG CTT CCG 
Thr Leu Pro 
95 

[0 2 2 5] K?iJ#^ : 27 
EFJOftS I 411 

K^ijoM : mWt 
m<o& : -*« 

K?flOtt» : cDNA 

ATG AGA GTG 
Met Arg Val 

CTG TCT GAT 
Leu Ser Asp 
-1 

TCT CAG TCT 
Ser Gin Ser 
15 

AGT GAT CAT 
Ser Asp His 

GAG TGG ATG 
Glu Trp Met 

TCT CTC AAA 
Ser Leu Lys 
65 

TTC TTC CTA 
Phe Phe Leu 
80 

TAC TGT GCA 
Tyr Cys Ala 
95 

CAA GGA ACC 
Gin Gly Thr 

[0 2 2 7] : 28 

K?iJOft£ : 393 

e^jcom : mm 
Eyyoas : cdna 



mm 



(32) 

62 

CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 
Gin Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 
Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Asn 
100 105 



10 9 n - > : pPM-hl 

: 1.-54 sig peptide 
55. .411 mat peptide 
: [0 2 2 6] 



CTG ATT CTT 
Leu 1 1 e Leu 
-15 

GTG CAG CTT 
Val Gin Leu 

CTG TCC CTC 
Leu Ser Leu 
20 

GCC TGG AGC 
Ala Trp Ser 
35 

GGC TAC ATA 
Gly Tyr I le 
50 

AGT CGA ATC 
Ser Arg I le 

CAG TTG AAT 
Gin Leu Asn 

AGA TCC CTA 
Arg Ser Leu 
100 

TCA GTC ACC 
Ser Val Thr 
115 



TTG TGG 
Leu Trp 

CAG GAG 
Gin Glu 
5 

ACC TGC 
Thr Cys 

TGG ATC 
Trp lie 

AGT TAC 
Ser Tyr 

TCT ATC 
Ser lie 
70 

TCT GTG 
Ser Val 
85 
GCT CGG 
Ala Arg 

GTC TCC 
Val Ser 



CTG TTC 
Leu Phe 
-10 

TCG GGA 
Ser Gly 

ACT GTC 
Thr Val 

CGG CAG 
Arg Gin 
40 

AGT GGT 
Ser Gly 

55 
ACT CGA 
Thr Arg 

ACT ACT 
Thr Thr 

ACT ACG 
Thr Thr 

TCA 
Ser 



ACA GCC 
Thr Ala 

CCT GTC 
Pro Val 
10 

ACT GGC 
Thr Gly 

25 
TTT CCA 
Phe Pro 

ATC ACT 
Me Thr 

GAC ACA 
Asp Thr 

GGG GAC 
Gly Asp 
90 

GCT ATG 
Ala Met 
105 



TTT CCT GGT ATC 
Phe Pro Gly I le 
-5 

CTG GTG AAG CCT 
Leu Val Lys Pro 



TAC TCA 
Tyr Ser 

GGA AAC 
Gly Asn 

ACC TAC 
Thr Tyr 
60 

TCC AAG 
Ser Lys 

75 
ACG TCC 
Thr Ser 



GAC TAC TGG GGT 
Asp Tyr Trp Gly 
110 



#H3T5 - 2 2 7 9 7 0 



336 



381 



: 

9 * - > : p64-k4 
#ftfc : 1..60 sig peptide 
61.. 393 mat peptide 
[0 2 2 8] 



48 



96 



ATC ACC 144 
lie Thr 
30 

AAA CTG 192 
Lys Leu 
45 

AAC CCA 240 
Asn Pro 

AAC CAG 288 
Asn Gin 

ACA TAT 336 
Thr Tyr 



384 



411 



ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 



-32- 



(33) 5-227970 

63 <* 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Thr Gly Asp I le Val Leu I le Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr I le Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu Me Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly lie Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 

65 70 75 

CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr lie Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

[0 2 2 9] E?ll<7>#^ : 29 *eM%* : v ^7 X 

E?iJ£>§£ : 417 ttftofefS 

SE^iJOS : >?u-y \ P 64-h2 

30 1..57 sig peptide 

h v- : ESItK 58.. 41 7 mat peptide 

B^lJOWS : cDNA [0 2 3 0] 

mm 

mm 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe Me Phe Leu Leu Ser Val Thr Ala Gly. 

-15 -10 -5 

GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys Me Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp Me Val Trp Me Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp Me Gly Glu Me Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 



-33- 



(34) 

65 66 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 



120 

: 

: P 146-k3 
tifcWi : 1..60 sig peptide 
61.. 381 mat peptide 
[0 2 3 2] 



^mW-5~ 2 2 7 9 7 0 



336 



384 



417 



110 115 

[0 2 3 1 ] E?ijo3M§- 1 30 
E^JOfiS : 381 

nmv>m : mm 

«o» : 

htfny- : mm 
mm<omm : cdna 
»m * 

EM 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48 

Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu lie Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 
Ala Ser Leu Gly Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 
I le Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr 1 le Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 
Asn Leu Glu Gin Glu Asp lie Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Me Lys 
95 100 105 

[0233] : 31 1 

E?ij<7)ft2 : 402 KsoeaK 

E^iJOtJ : 9 n - > : P 146-h1 

: 1. .51 sig peptide 

F^ny- : ttfltt 52. . 402 mat pept i de 

mi<omm : cdna [0234] 

50 



-34- 



(35) #S¥5- 2 2 7 9 7 0 

67 68 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu lie Leu Ser Val Thr Ser Gly Val Tyr 

-15 -10 -5 

TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 10 15 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240 
I le Gly Ser I le Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser lie Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 

[0235] mm** : 32 : -#« 

K^iJOfi £ ! 35 30 h^'n v - : SUtt 

mm<om:&& * E?'Joi«:^ftDNA 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 35 

[0 2 3 6] mm** : 33 m%<D®L : 

B^joS£ : 36 ^'ny-: itijM* 

m^m : *m * m\\v>mm : mdna 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 36 

[0237] mm* : 34 *SIoi& : 

B£?iJ<ofi $ : 35 40 Way-: Ita« 

mm<om : fflt * mm<own : mdna 

mm 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35 
[0 2 3 8] mm** : 35 ^iloSSc : -*« 

E5!lofi £ : 36 h # n v*- : Ii:§I# 

mm<om : m& * mmowm : mdna 

mm 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 36 

[0239] mm* : 36 mm<om : 

K^ijos^ : 35 50 : 



-35- 



(36) # BiW 5-227970 

69 70 

h #n v* - : mm m^mm : #sdna 

efo 

CTTGGATCCA CTCAC6ATTT ATTTCCAGCT TGGTC 35 
[0 2 4 0] EH** : 37 : 

ge^ijoft s> : 35 h #n v - : hsm* 

E?yoffl:$m * E?fltf>«31 : Mdna 

efu 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35 

[0 2 4 1 ] wmtt : 38 *w>& : -*t» 

ae^ijos? : 36 ;o h#ni?-:t«* 

e?'J<om:«^ * se^JottM : Mdna 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 
[0 2 4 2] E?lJ#-9- : 39 : -*« 

E?iJ<7)ft $ : 39 Wny-: 
E^S : tm ★ E^iJwttM :^«dna 

efo 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 

[0243] : 40 ri*w>ft : — *« 

E^'JOS $ : 36 20 h *'n v - ; jtiltt 

mn 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
[0 2 4 4] E?iJ#-f- : 41 ♦SfcolS : — *« 

E?iJOfi $ : 17 h -fn ->* - : g[jH« 

E8loS:«Bfc ♦ E?!)<ottlH : MDNA 

E?iJ 

TACGCAAACC GCCTCTC 17 

[0 2 4 5] : 42 *§I<oifc : 

E?yoft$:i8 30 h^nv-:is«« 

E9doH:«K * E9"Jo«a : ^dna 
E^iJ 

GAGTGCACCA TATGCGGT 18 

[0 2 4 6] E?iJ#-f- : 43 : 
E?iJ<os $ : 55 h #n v*- : mm 

mi<om:&m * E^jcoaa : mdna 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
[0 2 4 7] E?0*^§- : 44 : -*a 

E^ijos § : 63 40 h n v - : mm 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 
CTCTCAAATC CAG 63 
[0 2 4 8] 1 45 : -*« 

E^Jog $ : 54 F-fDy*-: mutf. 

mm?>Si:®M -sJr E?awa® : ^Sdna 

E?« 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 
[0 2 4 9] E?iJ## : 46 50 E^J^ftS : 27 



-36- 



(37) 



<$ffi¥-5- 2 2 7 9 7 0 



71 



72 



emom : &BK 
Slo& : -*« 



EMOttH :MDNA 



;o*§lo&: -*S1 
Hay-: ftWK 

r EMOtt« : ^*DNA 



EMottm : •pSdna 



EM 

GTGACAATGC TGAGAGACAC CAGCAAG 
[0 2 5 0] EM*"?" : 47 

BMoft* : 24 

EMom : ffll * 
EM 

GGT6TCCACT CCGATGTCCA ACTG 
[0 2 5 1] EMl=-f- I 48 
EMOft£:27 

EMoa : WM * 
EM 

GGTCTTGAGT GGATGGGATA CATTAGT 
[0 2 5 2] EMl^ : 49 

EWoftS : 29 

EMoffl : ftfll # 
EM 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 

[0253] EM#* : 50 20 : — 

EM oft $ : 48 Unv-: itfiMK 

BMoia:«» ♦ EMott«: Mdna 

EM 

TGTAGAGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 

[0 2 5 4] em#-* : 51 *§loSfc : 

EM oft $ : 42 h *°o v*- : is$k^ 

EMoffl : * EMoas : ^ffiDNA 
EM 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 
[0 2 5 5] EM*"?" : 52 30 £fllO& : — *« 

EM oft $ : 50 h ^d-/- : ttfiMK 

EMoffl:#fl* * EMoa*: Mdna 

EM 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 

[0 2 5 6] mm^ : 53 **o» : -*« 



EMOft? : 27 

EMoffl : mm i 
EM 

AGCGGTACCG ACTACACCTT CACCATC 
[0 2 5 7] EM#* : 54 
EMOft£ : 706 

EMoffi : mm. 
SIO& : 

EMo«« : 

: -ward 1 *, v 

ttfeofeil?, 

*a-> : pUC-RVb-PMIf 

[0 2 5 8] : k: HL-6RK*t-r&W*J&V; MtPM 



EMottSR 



•&SDNA 



27 



24 



27 



29 



48 



42 



50 



27 



40 



-1#L#OH«ilV«i£M-v*3 >(f)RlWl*3- K+ 
leader 

fri 

CDR1 
FR2 
CDR2 
FR3 



7^1 

75 

7?/B$ 
75715 

7?yf 



-19—1 : 

l -30 : 

31-36 
37-50 
51-66 
67-98 
99-108:CDR3 
109-119:FR4 



50 Z?\y*J-V 1-6 Hind III 



-37- 



(38) 



*^V*?-K 54- 

* * U*^ K 258- 

* * K 505- 



73 
int ron 

int ron/aberrant splicing 
int ron 



*^^Vtf K 701-706 
[0 2 5 9] 



135 
348 
706 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 
Leu Thr Cys Thr Val Ser Gly Tyr Ser Me Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly Tyr 

40 45 50 

ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 
lie Ser Tyr Ser Gly lie Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 



4f^¥5~ 2 2 7 9 7 0 

74 

Bam HI Uit 



49 



103 



155 



203 



251 



299 



347 



395 



443 



491 



544 

604 
664 
706 



[0 2 6 0] EFU#* : 55 40 

mw&z : 506 
mm<r>w. : «K 

yxuv- : mm 

tu-s \ pUC-RVI-PMIa 
[0 2 6 1 ] ! M ML-6Rfc»+*W*J«fc MtPM 50 



7 5 J 
T\J& 98 



19- 
1 - 
24- 
35- 
50- 
57- 
89- 



-1 : 

23 : 
34 : 
49 ; 

56 
88 
•97 



leader 

FR1 

CDR1 

FR2 

CDR2 

FR3 

CDR3 



-117:FR4 
1 -6 : 



Hind III U\tL 



-38- 



(39) ftffiW- 5-227970 

75 76 
54-135: intron * * 9 V** K 501 -506: Bam HI SM£ 

Z 9 1***1? 268-376: int ron/aber rant splicing [0 2 6 2] 

% Z V** K 469-506: intron * 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155 

Gly Val His Ser Asp I le Gin 
1 

ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr I le Thr Cys Arg Ala Ser Gin Asp I le Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr I le Ser Ser Leu Gin Pro Glu Asp I le 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 
[0 2 6 3 ] ie?ij#-?- : 56 ^SfiK^ot, intron**l!fe*$^fct>Oo 

BEFiJOSS : 438 -19—1 : leader 

K^ijoM : WSli 7^8 l -30 : fri 

m<0$L : ZL^m 7 \ J a 31 -36 : CDR1 

h#nv*- : mWi 40 T^ym 37-50 :FR2 

m^mm:^J& t^sWl 51-66 :cdr2 



T^/m 67-98 :FR3 
^^^XRVkF 7^/®£ 99-108:CDR3 

jS3£<v&iE 7 ^ 109-119:FR4 

^n-> ; pUC-RVh-PMIf-4 **l"*f-K 1-6 : Hind 1 1 1 &Mi 

[0 2 6 4] t: ML-6RK**1-*W»#fc MLPM 432-438: Bam HI 

-1tt*OH0V««/^v a >(f)m*L«:3 - Ki" [0 2 6 5] 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys Me Me Leu Phe Leu Val Ala Thr 

i 
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cc 

[0266] mm-^ 
: 402 

m<om. : 

m^mm : ^ 



(40) 

77 75 
-15 -10 
GCT ACA GGT 6TC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 

CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser lie Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp I le Gly Tyr I le Ser Tyr Ser Gly I le Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 . 105 

GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 

438 



f^¥5- 2 2 7 9 7 0 



110 



115 



57 



30 



7 ^ / BS -19—1: leader 
T^sm 1 -23 : FR1 
T^ym 24-34 :CDR1 
T<S& 35-49 : FR2 
7 ^ y SI 50-56 :CDR2 

r^y^ 57-88 :fr3 

7^® 89-97 ICDR3 
T < ;m 98-107IFR4 
%9V**Y 1-6 : Hind III WiL 
% 5 ls$"=f- V 397-402: Bam HI SM£ 
[0 2 6 8] 



t?U-> : pUC-RVI-PMIa 

[o 2 6 7] HL-6RU**-r*H»«:fc MbPM 

-ia#oL«vf*<-y9>(a)xmt3 - k-t 
wsi 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys I le lie Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr I le Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp lie Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 
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(41) 

79 80 
30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 
Ala Pro Lys Leu Leu lie Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 
Me Ser Ser Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu lie 



95 



100 



105 



AAA C GTGAGTGGAT CC 
Lys 

[0 2 6 9] E?!l#* : 58 
K^iJOfiS I 36 

smom : mm * 

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 



h*°nv- : mm 

&m<Dmm : mdna 



[0 2 7 0] mm"*? I 59 
EfllOftS : 32 

mn<om : mm * 
mi 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 
[0 2 7 1 ] mm-St : 60 
EflloftS ! 30 

mn<om : mm * 

AATGGATCCA CTCACGTTTG ATTTCCACCT 
[0 2 7 2] : 61 

ETOOftS : 33 

sm<om : mm 

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 

[0273] mm^ : 62 : -*« 

se?ij<7)S£ : 33 h tfv v- : mm 

mmnm : mm ♦ tm<omm : mdna 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 



wnv- : mm 
miomm : mdna 



[DNA 



Kfny- : mm 
&m<onm :mdna 



[0 2 7 4 ] : 63 

E£iJ<7>g£ : 30 

vm 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 

[0275] ae^y*-^- : 64 

K£lJ<Og£ : 30 

CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 



v#uv-\mm 
m^mm : mdna 



Kfny- : mm 
EM©WI:**dna 



#BB¥5 - 2 2 7 9 7 0 



242 



290 



338 



386 



402 



36 



32 



30 



33 



33 



30 



30 
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81 

inn mat, ^motji^y^ ko^jio^^h 

YtifuVj (HCMV) ynt 

[H 2 ] EI 2 ii, HHL-6R Ktt^1-£#SS9JO* 
^ 9Sl*AUK 12-2 0Offi*O«tBO7t*OE L I 

[0 3] El 3 (±, bML-6 R"M7> I L - 6 
ift^>*»i^*> ^jfrffcAUK 1 2-2 0<7)#fc*O 
StSO^^OEL I S A<^*£^^7T*&£o 

[H4] 04li, I L- 6 R^<D^W<D*J ^tfrffcP 
Ml aROTMl b<7)^:o^TOEL I S A<0*§* 

[B5] H5li, I L - 6 R^O I L - 6 OS^IfiS 

[13 6] H6li. bPM- ltt#H«v*«<o 

$-^-y3> (/<-v3> raj ) <0fp§£O^7^ 

[H7] 0 7i±, fflUJtt bPM-ia#L«V««^ 
Sfc— /t-v*g> v 3 > raj ) O^coy-fT^ 

[IS 8] IH8i±> H«0%»Ofc**C*ffl4, eh - ^ 
n>y-y 3 >.7r^-la (HEF-lfl) 7'n 
^-^-/^>^>-*f-^^T^^>%5l*7^^ ^ KH 
EF-1 2h-g y 1 Of^SOjaaSr^-To 

[19] H9ti> H0[<O5&aofei6^#ffl*, HEF- 



(42) W BUT 5-227970 

7^ KHEF-1 2 k-gk(7)ftl!(7)ffi^fto 

[no] ii oi^ Ha^f&a^fcaKtffflfc, JiifB 

<7)£#co£:fiBS V 4 0 *7°n^-^~/.x >;n>^~K?i] 
i:M^W:yK Kn y * Vis?? * —if (dhf 
r) WHCMV7 4 n^-^-/x>^>t-m-e 
ffi^%a-7°^X^ KDHFR-PMh-gy 1 Oft SO 

70 <Dtz*h<DkWiS V4 0-7 f n^E-^-/J.>/\>^-E 
MUamfS*L*:d h f rit^aVEF l a^-^ 

KDHFR 

-AE-RVh-PMl- f Ofis«0«g«r^1- 0 
[012] Hl2li, HML-6 R^Og^Cov^ 

OWftJct: h PM- lfiLfrL«V«*^<-v* 3 > 
Taj fttf TbJ <7)ffi*«r^i-^7-7-C*4 0 
[H13lH13H\fcML-6 R^O^Cov^T 

Offl&ftfc h PM- lJ/t#H«V«*0/<-v*3 V 
r f J +B«j»: h PM- lttftLdVSIi^^y 3 > 
20 Taj OiJ^f^77ti^)o 

[B14] H14I4, I L - 6 R^<OWmf&t b PM- 
l*L#H$IVffiJ*0/N*-v3> r f J + WflM£fcbPM 

- lJR*L*V*»rC-y 3 > Taj 0*§^£Plfrf £ 

[HI 5] HI 5 l±, -ett^ttL$IS.0 f HS*O^<0^ 
a6tl*ffli, bhEFI-a7*n^-^/x>;N>t 

khef-vl - gkM 
hef-vh - g 7 i fc^fo 



[01] 
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(43) 



iftH¥5 - 2 2 7 9 7 0 





-20 yfrm 
. (COS-7Jr») 



\>^AUK 12-20 f&©v$x*/ * o-*;H5t# 
— o 



10 



-n 



100 

( ng /ml ) 



1000 
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(44) 



itfHfj¥5 - 2 2 7 9 7 0 



[H4] 




ffifc«£ (ng/ml ) 



[EI 6) 




1st PGR 
2nd PCR 
3rd PCR 
4th PCR 



[mi 2] 



o 



1.2— I 
1.0- 

05- 



o«$PM- 1 a 

o 5PM-la 

• FMJ^-CVh 



o- 1 



■Pl-p- 
to 



-"T 

100 



1000 



t ng/ml) 
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(45) <$Wl¥- 5-227970 



[17] 



RE I 

pcr m% 



5' 



CDRI CDR2 CDR3 

— WWW WW WWW — 

pkv-3 
J — U 

— WvW — WW — WWW — 



US l PCR 

APCR 



I -WWW — WW — WWW- 



K§2 PCR h 



-www — www — ' 
pkv-2 



3 PCR 

m% 4 I- 



-vwvw — vwwv — r 

J — 



pkv-i 



-www — www—' 

-J — 



i4 PCR 

APCR I 



3K 5 
PCR 



6 H 



1 — Www 1 — r 
pkv-2 



J — ~U 

T WvWv/ 1 



IS 6 PCR £#;!g5 

APCR I 



mm 7 



J I — vww — ' 



H7 PCR 



£j£$5 I" 




APCR4 



APCR 4 
1 



APCR 4 
— I 
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(46) 2 2 7 9 7 0 



[H8] 



[0 91 



Hind III 




Hind Hi 

.EcoRI 

e£>-cJobm jntron 

pdKCR 



Hind III *J$3^ 
EcoRI ^*^Hlndlll/EcoRI 
ligation 

Jill 



;xonJ 





FVul EcoRI 



Hind III 



EcoRI 

SV40 P-giobin 
polyA fntron 
EcoRI. 
Kterrow. 
Hind Dl linker 
Hinrilll/Srrnl 




mHI 



EcoRI. 
Wenow. 
Hind 111 



ligation 



EcoRI 

iHind III 

promoter/ -ABarn HI 
enhancer Vh^ 

•I2h-g/l 




Pvul Eco R * EcoRI 

* lindlll 



Pvul 



EcoRI 




[HI 0] 



FVul 



EcoRI 



v Bam HI 



Pvul EcoRI 




Hind 111 
EcoRI 
Bam HI 



Bam HI 



Hind til 



Bam HI 
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(47) 



9$H3¥5 - 2 2 7 9 7 0 



[Hill 



P VU I EcoRI 




EcoRl 



[HI 3] 




| ■ I 1 ' >>■■. » ! ■ 1 f 1 ' 

at i io 100 iooo 



(ng/m») 
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(48) ftffiW- 5-227970 



[Ell 4] 




ftfUM (ng/ml) 



[HIl 5] 



EcoR I 



FVu I 




EcoR 



Mouse 
□CR-Humon 
HHimanEFlo 
0pStf2neo 



Bom HI 



Pvu 




^ V H. Mouse. 
□Cjrj. Human 
S Human EF Jo 
E3pSV2neo 



EcoR J 



7D> 1>^-V<7)^£ 



(51) Int.CI. 5 
C 1 2 P 
C 1 2 Q 

// C 0 7 K 
C 1 2N 

(C 1 2 P 
C 1 2 R 



21/08 
1/68 

15/28 
5/20 

15/06 

21/08 
1:91) 



8214-4B 
A 8114-4B 
7731 -4H 



F I 



8931 -4 B 



C 1 2 N 15/00 
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(49) 5-227970 

f y K, VU>h n-K 64 *f tu-X 10 

(72)|&9J# *-fc *5 4 'J7A ^)\>y+ 

1 If U 
i >f 22 
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